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ABSTRACT

A habitat based assessment was conducted of the U.S. Army Corps of
Engineers' Hills Creek Dam and Reservoir Project on the Middle Fork
Willamette River, Oregon, to determine losses or gains resulting from
the development and operation of the hydroelectric related components of
the project. Preconstruction, postconstruction, and recent vegetation
cover types of the project site were mapped based on aerial photographs
from 1944, 1964, and 1979, respectively. Vegetation cover types were
identified within the affected area and acreages of each type at each
period were determined. Fifteen wildlife target species were selected
to represent a cross-section of species groups affected by the project.
An interagency team evaluated the suitability of the habitat to support
the target species at each time period. An evaluation procedure which
accounted for both the quantity and quality of habitat was used to aid
in assessing impacts resulting from the project. The Hills Creek Pro-
ject extensively altered or affected 4,662 acres of land and river in
the Middle Fork Willamette  River drainage. Impacts to wildlife centered
around the loss of 2,694 acres of old-growth forest and 207 acres of
riparian habitat. Impacts resulting from the Hills Creek Project
included the loss of winter range for Roosevelt elk, and the loss of
year-round habitat for black-tailed deer, black bear, cougar, river
otter, beaver, ruffed grouse, spotted owl, and other nongame  species.
bald eagle and osprey were benefitted by an increase in foraging
habitat. The potential of the affected area to support wildlife was
greatly altered as a result of the Hills Creek Project, losses or gains
in the potential of the habitat to support wildlife will exist over the
life of the project.
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I. INTRODUCTION

This loss statement addresses the impacts to wildlife resources
resulting from the development and operation of the hydroelectric-
related components (e.g., dam, reservoir) of U.S. Army Corps of
Engineers' (USACE)  Hills Creek Project. The study was funded by
Bonneville Power Administration and was designed to meet requirements of
Measure 1004(b)(2) of the Columbia River Basin Fish and Wildlife Program
adopted by the Northwest Power Planning Council pursuant to Section 4(h)
of the Northwest Electric Power Planning and Conservation Act of 1980.

The objectives of the study were to: 1) provide for consultation and
coordination with interested parties, 2) identify probable effects of
past development and operation of the Hills Creek Project to wildlife
and wildlife habitat, and 3) determine the hydroelectric portion of the
wildlife resource losses at the Hills Creek Project. A habitat based
approach was used to identify effects of the project and to determine
losses or gains in the potential of the project area to support wild-
life. -

II. STUDY AREA

A. Project Description

Hills Creek Dam and Reservoir
Middle Fork Willamette River
5 miles southeast of Eugene w
National Forest (USACE 1982).
Oregon Department of Fish and
Unit, and the Rigdon  Ranger D

are located at river mile 47.8 of the
in Lane County, Oregon. The project is
ithin the boundary of the Willamette
The Hills Creek Project is within the

Wildlife (ODFW) Indigo Wildlife Management
istrict  of the Willamette National Forest.

The project structure is an earth-and-gravel-fill.dam 2,150 feet long at
the crest and 338 feet high.
turbines (USACE  1982).

Power is generated by two 15,000 kilowatt
The surface area of Hills Creek Reservoir is

2,710 acres at full pool level. The reservoir is 8.5 miles long and has
a maximum width of 0.75 miles (USACE  1982, U.S. Forest Service [USFS]
1983). Maximum pool elevation is 1,543 feet and minimum power pool
elevation is 1,414 feet (USACE 1980).

Hills Creek Dam and Reservoir Project was authorized by the Flood
Control Act of 1950. Construction began in 1956. In 1963 flood control
commenced and in 1962 the 2 power generators were operating. The Hills
Creek Project was considered complete as of June 1963 except for
miscellaneous improvements (USACE 1963).

B. Study Area Description

The "affected area" referred to in this report was most intensively
studied and included that area directly affected by project construction
and operation. The affected area encompassed the reservoir, project
facilities, staging areas, and relocated roads (Figures l-3). Areas not
directly affected by the project, but within the range of species using
the project area, were considered when determining qualitative impacts.

-l-
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Figure 3
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The Hills Creek Project is located in the Western Hemlock Zone described
by Franklin and Dyrness (1973). The Middle Fork Basin was "rugged and
largely covered with a heavy stand of timber" (USACE and USFS 1963).
The reservoir site was characterized by stands of Douglas-fir, western
red cedar, and western hemlock. Scattered stands of bigleaf  maple and
cottonwood occurred on the lower slopes.
included willows, vine maple,

Comnon understory vegetation

salal, fern, blackberry,
red alder, Pacific dogwood, rhododendron,

and various grasses and forbs (U.S. Fish and
Wildlife Service [USFWS] 1958). USFWS (1958) identified project land
as: 1,250 acres of Federal land, most of which were forested; and 1,586
acres of private land of which approximately 1,300 acres were forested,
26 acres were cultivated, and 260 acres were untillable. Seven Sumner
homesites or rental units, 3 small farms, and a logging campsite were
located within the impoundment site (USFWS 1958). More detailed
descriptions of vegetation cover types and acreages are provided in
Section IV.A.l. of this report.

Black-tailed deer, Roosevelt elk, and black bear inhabited the project
site prior to project construction.
otter, mink,

Cougar, bobcat, beaver, river
raccoon, brush rabbit, and skunk inhabited the reservoir

area, as did blue grouse, ruffed grouse, mountain quail, mourning dove,
and band-tailed pigeon (USFWS 1958; USACE  and USFS 1968; R. Jubber,
ODFW, pers. cornnun.).
was not documented.

Preconstruction information on nongame species
In addition to those species documented to be

present prior to construction, the affected area potentially supported
many more wildlife species (Appendix A).

C. Land Ownership

USACE  is responsible for 204 acres of land adjacent to the reservoir
which are necessary for operational purposes. USFS manages activities
on the 2,710-acre  water surface of the reservoir and administers land
contiguous to the reservoir within the National Forest boundary
(L. Klenke, USACE,  pers. comun.).

III. MEHTODS

A. Consultation and Coordination

A list of agencies and their representatives interested in participating
in the consultation/coordination process was developed and updated
throughout the study. Parties on this list received correspondence
informing them of the project effort and of consultation/coordination
meetings. Participating agencies and individuals were contacted by
phone or in person repeatedly throughout the study. Meeting minutes,
draft species lists, target species lists,
descriptions,

vegetation cover type
acreage tables, habitat rating system descriptions, and

sections of the draft report were provided to those agencies and
individuals expressing interest in the loss statement. Study proced-
ures, the species list, target species, vegetation mapping, and report
drafts were discussed at meetings and comments were requested and
documented. Interested agencies were represented by participants in the
habitat rating process (see Section 1II.E.).

-5-



B. Vegetation Cover Type Mapping

Preconstruction, postconstruction, and recent vegetation cover types of
the Hills Creek Reservoir area were mapped based on aerial photographs
from 1944, 1964, and 1979 obtained from USACE  in Portland and the
University of Oregon Map Library. All photographs were black and white
and scales varied from 1:13,200  to 1:30,000.  The base map was derived
from 1:62,500  USGS quadrangle maps,
mylar film.

enlarged to 1:24,000  and screened on
The area mapped extended l/4 mile from the full pool

reservoir shoreline. Vegetation cover types were based on categories
described by Hall et al. (1985) and are described in section IV.A.l.

The aerial photographs were overlaid with mylar film and examined under
a stereoscope. Areas of discernibly similar vegetation cover were
outlined (polygons) and labeled with a symbol designating cover type.
These designations were checked against timber type maps obtained from
the Willamette National Forest and photographs taken during site
visits. The polygons on the overlays were then transferred to the base
map using known landmarks, slope, ridge and valley topography, and
proportional dividers to locate each polygon accurately.

The recent map was ground truthed on 17 December 1984. Cover type
categories designated on the map were visually verified and if
necessary, changes were made to the draft recent map, then to post-
construction and preconstruction maps. All maps were then finalized and
traced onto mylar overlays to the base map. A boundary including only
the area directly affected by the project was determined from analysis
of the aerial photographs and vegetation maps and was drawn on the base
map. Acreages of map categories within the affected area boundary were
calculated from blackline reproductions of the three maps, using the
known area of the reservoir as a basis for assigning acreages to
polygons. The affected area was narrow and contained many small poly-
gons, therefore, a dot grid was used to calculate acreages. Dot counts
among the three maps agreed within l%, and counts of the reservoir
surface only differed by 2%, indicating good accuracy had been obtained.

C. Literature Review and Interviews

ODFW, USFWS, and USFS files were examined for wildlife/habitat informa-
tion relevant to the Hills Creek Project area. An extensive review of
journal articles was conducted to locate research findings pertinent to
the project area. Much of the available information on the status of
wildlife populations during the preconstruction and postconstruction
periods was identified in the status report on wildlife mitigation at
Hills Creek Reservoir (Bedrossian et al. 1984). Interviews were
conducted with ODFW, USFWS, and USFS biologists, and other individuals
knowledgeable of wildlife/habitat conditions in the project area.

D. Target Species

Wildlife species potentially occurring in the project area (Appendix A)
were identified based on a list of wildlife in the Willamette National
Forest (USFS undated) and the Oregon nongame  wildlife management plan
review draft (Marshall 1984). From these lists, target species were

-6-



selected based on factors such as threatened or endangered status,
priority according to State or Federal programs, recreational or
economic importance, or degree of impacts resulting from the project.
Target species selected represent a cross-section of species groups
(species that have similar habitat requirements) affected by the
project and were used to evaluate the losses or gains in the potential
of the project area to support wildlife.

E. Impact Analysis

The method used to aid in evaluating the loss or gain of wildlife
habitat as a result of the Hills Creek Project was based on the "Habitat
evaluation procedure" developed by USFWS (1976, 1980),  "Ecological
planning and evaluation procedures" developed by the Joint Federal-
State-Private Conservation Organization Committee (1974), and discus-
sions with various USFWS, USACE,  and ODFW personnel.

For each target species, the acres of cover types potentially used
within the affected area were totaled to determine the acres of habitat
available to each target species at preconstruction, postconstruction,
and recent time periods. Tables summarizing the cover types and
acreages available to each target species were prepared. Habitat rating
criteria worksheets providing information on habitat requirements were
prepared for each target species and are available from ODFW. The
worksheets provided a standard from which ratings were based.

Participating agencies designated individuals having expertise on the
project area and/or target species to attend the habitat rating meeting
(Appendix B). Each person was provided with habitat rating criteria
worksheets, drafts of background information sections of the loss state-
ment report, and tables of cover type acreages. Cover type maps and
aerial photos were available and were consulted frequently during the
rating session. The habitat rating group spent one day touring the
project area, looking at habitat that was similar to that altered by the
project, and discussing preconstruction, postconstruction, and present
habitat conditions as well as target species. At the rating session,
acres of habitat available for each target species were agreed upon
based on cover types, location, and other factors (e.g., forest stand
condition), which might indicate whether an area was used as habitat.
Once the available habitat was identified, the quality of the habitat at
preconstruction, postconstruction, and recent time periods was rated on
a scale of 1 to 10 (l=low  quality habitat, 5=average  quality habitat,
lO=optimum  habitat) for each target species. Ratings were derived from
the site visit, aerial photographs, vegetation maps, habitat require-
ments of the target species, and the biologists' expertise. Reasons for
assigning each suitability rating were documented and are discussed in
this report. Factors other than hydroelectric development and operation
that may have influenced the value of the habitats were considered but
did not affect the assigned ratings unless otherwise noted in the text
of this report.

The ratings for each target species at each time period were then
divided by the optimum habitat value (10) to provide a habitat suita-
bility index. The habitat suitability index was then multiplied by the

-7-



number of acres of habitat available to that species at that time period
to determine habitat units (HU's) available. HU's provide a relative
index of the importance of the habitat to that particular species. One
species. One HU is equal to one acre of optimum quality or prime
habitat for that species.

HU's available to each target species prior to project construction were
subtracted from postconstruction HU's to determine the loss or gain of
the potential of the habitat to meet the requirements of each target
species as a result of project construction. Preconstruction HU's also
were subtracted from recent HU's to determine the loss or gain of the
potential of the habitat to support the target species 16 years after
project construction. When the number of HU's lost or gained at post-
construction was different from the number of HU's lost or gained at the
recent time period, the reason for the difference (such as revegetation
of an area that was disturbed during construction) was determined and
documented. The HU's lost or gained represent the change in the
potential of the habitat to support the given species at one point in
time. That potential, however, was lost or gained over the entire life
of the project. To simplify the loss statement and loss/gain accounting
process, the loss or gain at the recent time period was used in the
report sumnary.

Other factors such as density estimates, impacts not directly affecting
habitat quality, and impacts resulting from other causes were analyzed
when information was available and are discussed in the text of this
report. Losses incurred from construction and operation of the project
were considered relative to benefits.

IV. RESULTS AND DISCUSSION

A. Vegetation Cover Types

1. Descriptions

Seventeen cover types were identified in the Hills Creek Project area
and acreages within the affected area were calculated for each (Table 1,
Figures l-3). The most prominent type of vegetation was temperate
conifer forest which was divided into 3 vegetation cover types:
closed, and old-growth.

open,
Major tree species in all three temperate

conifer forest types were Douglas-fir and western hemlock. There were
various inclusions of incense cedar, western red cedar, ponderosa pine,
bigleaf maple, red alder, madrone,  and Oregon white oak, depending on
moisture, slope, aspect, elevation, soils, and past disturbance. Crown
closure was the criterion used in distinguishing among the 3 conifer
types.

a. Temperate conifer forest, open

Open temperate conifer forest stands comprised about 5% of the affected
area prior to project construction and about 1% after construction.
Overstory crown closure was less than 70% and often these stands were in
areas where selective cutting or other disturbance had occurred. Most
stands were composed of large pole and sawtimber, with a dense under-
story of shrubs and regeneration of conifers and hardwoods.

-8-



Table 1. Acreages of cover types within the affected ared/ during preconstruction, postconstruction
and recent conditions, and losses and gains in acreages from preconstruction to post-
construction and preconstruction to recent conditions, Hills Creek Reservoir, Oregon.

Vegetation Cover Type/
Map Category

Pre- Post- Loss or gain (-,+)
construction construction Recent Pre to post- Pre to
mw (1W (1979) construction Recent

Tempeate conifer
forest, open

Temperate conifer
forest, closed

Temperate conifer
forest, old-growth

Conifer-hardwood forest 186 105 84

Deciduous hardwoods (oak) 0 4 5

Riparian shrub 13 6 2

Riparian hardwood 211 13 15

Shrubland 18 105 264

Grass-forb 159 140 301

Coniferous wetland 0 17 20

Sand/gravel/cobble 75 6 4

Disturbed/bare/rock 49 l,oQ3 530

Residential 13 4 4

Agricultural, cropland 122 0 0

Agricultural, pasture 49 0 0

River 157 29 38

Reservoir 0 2,710 2,710

Acres

220

254

3,136

AOY5

54

24

442

A0-S

l&I

63

442

-166

-230

-2,694

-81

+4

-7

-1%

+87

-19

+17

-69

+4

-122

-49

-128

+2,710

-40

-191

-2,694

-1D2

+5

-11

-1%

-246

+142

+20

-71

+481

4

-122

-49

-119

+2,710

TOTALS 4,662 4,662 4,662

l/ The "affected area" was the area directly affected by project construction and operation, and-

included the reservoir, project facilities, staging areas, and relocated roads.
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b. Temperate conifer forest, closed

Stands of closed temperate conifer forest varied from pole-sized trees
to large sawtimber, but in all cases crown closure was 70% or more over
the major part of the mapped stands. No attempt was made to distinguish
between young and old stands because of study time limitations.
In general, however, closed stands on the north side of the Hills Creek
Arm were small sawtimber or poles, while those elsewhere in the study
area were large sawtimber. Understory vegetation was restricted to
ferns and herbs, with very few shrubs present and little conifer
regeneration. The affected area consisted of 5% closed conifer stands
prior to construction and less than 1% after construction.

C .  Temperate conifer forest, old-growth

This was the most widespread vegetation cover type in the Hills Creek
Reservoir study area prior to construction, comprising over 67% of the
affected area. After construction, old-growth made up about 9% of the
affected area. Old-growth stands were characterized by decay, numerous
snags, canopy openings, and abundant dead and down woody material.
Overstory trees were large in diameter and the tree canopy often
consisted of 2 or more stories (Hall et al. 1985).

d. Conifer-hardwood forest

These stands were mixtures of conifers and hardwoods (e.g., red alder,
biglead maple, madrone) with the latter contributing 30-70X  of the crown
cover (Hall et al. 1985). In the Hills Creek Reservoir study area,
these stands were most common in the lower river valley near the dam
site, particularly during preconstruction. Although conifer-hardwood
forests are often seral to temperate conifer forests, some of the mapped
stands in the study area may, due to site characteristics, be stable
communities. These included a stand at the Packard Creek Campground
which appeared on all three maps and (possibly) some stands on the north
side of the Hills Creek Arm. Oregon white oak and madrone were the most
abundant hardwoods in stands on higher slopes in the study area, while
red alder was more commonly seen in stands along the river. The
affected area contained 4% conifer-hardwood forest prior to construction
and 2% after construction.

e. Deciduous hardwoods (oak)

Generally, Oregon white oak was a minor component of other communities
(e.g., the conifer-hardwood stands described above). One small stand of
pure oak was found, however, below Hills Creek Dam. Crown closure was
nearly complete and understory vegetation appeared to be restricted to
grasses and forbs.

-lO-



f. Riparian shrub

This category was limited to shrubby areas along the banks of the river
and on sand and gravel bars, and comprised less than 1% of the study
area during all mapped time periods. Vegetation consisted of seedling
willows and black cottonwood, with sparse herbaceous growth. Most of
the riparian shrub stands should be considered ephemeral, as they
occurred where high water could erode them away after a few years. A
few stands might develop into riparian hardwood communities, depending
on channel changes.

g. Riparian hardwoods

Black cottonwood was an important component of this cover type. Other
deciduous species were sometimes present, as were conifers. No particu-
lar cover limits were assigned to black cottonwood. At Hills Creek
Reservoir, riparian hardwoods occurred on alluvial stream terraces above
the reservoir and along the river below the dam. These stands appeared
to be seral stages of temperate conifer or conifer-hardwood forests,
although flooding and channel changes could maintain the species
composition for extended periods. Stands where black cottonwood were
more than 15 feet tall and in greater abundance than red alder were
included in this category. The affected area contained 5% riparian
hardwood prior to construction and less than 1% after construction.

h. Shrubland

The affected area contained less than 1% shrubland prior to construction
and 2% following construction. Shrub communities had 40% or more woody
crown cover but woody vegetation was less than 15 feet tall (Hall et
al. 1985). Often shrub communities were dominated by seedling conifers
and were a seral stage in the regeneration of the temperate conifer
forest. In some cases, however, shallow soils or steep, unstable slopes
may have prolonged the shrub stage indefinitely. Such was probably the
case along the east side of Hills Creek Reservoir at Big and Little
Willow Creeks, where little change occurred between 1954 and 1979.

i. Grass-forb communities

TWO types of grass-forb communities were mapped in the Hills Creek
Reservoir study area. Most map units in this category represent the
first stage of revegetation of disturbed areas. They occurred downslope
of the road around the reservoir. Woody plant cover was less than 40%
(Hall et al. 1985). Tree seedlings were usually present. The other
type of grass-forb community may denote areas with shallow soils over-
lying rock. Practically no shrubs or tree seedlings were present. The
grass-forb cover type comprised 3% of the affected area prior to
construction and directly after construction, and 6% in 1979.

j. Red alder

Stands dominated by red alder were rare in the Hills Creek Reservoir
study area. The only ones identified occurred near the junction of the
Hills Creek Road with Highway 58, outside of the affected area. They
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were composed of densely packed pole-sized trees with an understory of
blackberry and forbs.

k. Coniferous wetlands

A small patch of coniferous wetland occurred just below Hills Creek Dam
in an area that underwent moderate clearing and disturbance during dam
construction. Western red cedar was the dominant tree, with salmonberry
and red osier dogwood in the understory. The ground was irregular and
channeled, with cattail and a large grass in the channels. Preconstruc-
tion aerial photographs show the area to be an old meander scar occupied
by conifer-hardwood forest, probably predominately red alder, western
red cedar, and black cottonwood. The substrate was most likely well-
drained alluvium, subject to occasional flooding. Subsequent river
rechannelization and bank stabilization altered drainage patterns so
that the area now acts as a retention basin for runoff from nearby
slopes and roads. Several of the meander scars appearing on the
preconstruction map may have been occupied by similar wetlands, rather
than the conifer-hardwood forest or riparian hardwoods shown. This
would have depended on frequency of flooding and soil drainage
conditions. It was not possible, due to quality and scale of 1944
aerial photographs, to determine whether wetlands were present prior to
construction.

1. Sand/gravel/cobble

These areas occurred along the river and are probably under water during
spring runoff and other periods of high water. Their extent would
therefore vary with river level. They comprised about 2% of the
affected area prior to construction and less than 1% after construc-
tion. They may have supported sparse herbaceous growth, but did not
show signs of being heavily vegetated on aerial photographs.

m. Disturbed/bare/rock

This map category included Hills Creek Dam and roads, as well as areas
where severe or continued disturbance prevented the reestablishment of
vegetation. The affected area contained 1% of this cover type prior to
construction, 22% directly after construction, and 11% in 1979.

n. Residential

This map category inc
structures within the
affected area.

luded rural residences, outbui
study area and comprised less

ldings, and other
than 1% of the

0. Agricultural, cropland

Before Hills Creek Dam was built there were several farms in the area.
However, only two areas showed signs of regular cultivation. One of
these was in the pool area; the other is presently in industrial use and
is mapped as disturbed.
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p. Agricultural, pasture

These areas were iaentified by evidences of past cultivation or by the
presence of fencelines. Some areas mapped as grass-forb may have been
used for grazing.

q. River

The area in this category included the main river channel only.
Tributaries were too narrow to show up on the map and/or aerial
photographs and therefore were not included in the acreage figures.
River comprised over 3% of the affected area prior to construction and
less than 1% after construction.

r. Reservoir

The area mapped as reservoir included the full pool level of the
reservoir. During lower water levels, the drawdown zone, with a maximum
vertical range of 129 feet, is exposed. Fluctuating water levels have
not been conducive to the establishment of vegetation within this zone.
Except for approximately 100 acres of annual rye grass seeding at the
upper end of the reservoir and a 6-acre  trial planting of cypress,
willow, and sedge, the drawdown zone is barren during low water levels.
The reservoir makes up 58% of the affected area.

2. Changes resulting from the project

Hills Creek Reservoir inundated 2,710 surface acres. The actual land
base lost was, of course, greater than the reservoir surface acreage.
Over 8 miles of the Middle Fork Willamette River and an undetermined
number of miles of tributary streams were inundated. Surrounding land
was altered by relocated roads, project facilities, and construction
activities. Cover types reduced in acreage were old-growth conifer
forest, riparian hardwood, open and closed conifer forest, conifer-
hardwood forest, agricultural cropland and pasture, sand/gravel/cobble,
and river (Table 1). Considerably more old-growth (2,694 acres) was
eliminated than any other cover type. Old-growth forests in the Pacific
Northwest support diverse and abundant wildlife populations and provide
optimum habitat for up to 18 bird and mammal species (Meslow et al.
1981). The reduction of old-growth stands in the Pacific Northwest is
of serious concern to wildlife managers. Riparian vegetation associated
with rivers and streams is also considered to be of importance by wild-
life managers. Riparian habitat is generally thought to provide for
higher density and diversity of wildlife than most other habitats. Over
195 acres of riparian hardwood stands were eliminated within the area
directly affected by the Hills Creek Project. In addition, a reduction
of riparian habitat downstream from the project may have occurred as a
result of the Hills Creek Project and/or effects of the Willamette
Reservoir System. The effects of the loss of the previously mentioned
cover types within the area directly affected by the project is
discussed in greater detail in the Target Species sections of this
report.
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Cover types which increased within the affected area included the reser-
voir, disturbed/bare/rock, coniferous wetland, deciduous hardwood, and
grass-forb. As a result of natural revegetation and succession during
the years following project construction, disturbed/bare/rock and
conifer-hardwood forest cover types developed into open conifer forest,
closed conifer forest, grass-forb, and shrubland on about 500 acres of
the area surrounding the reservoir.

Changes have occurred in the Willamette Basin since the time of project
construction as a result of increased timber harvest and increased human
development. It has not been possible to estimate how much of the area
directly affected by the project might have been logged if the project
had not been constructed. Timber management plans for the area prior to
project construction could not be found. It is not possible to predict
how management of the area would have been different without the
project. The potential to manage the area for wildlife would exist if
the project had not been constructed. Because the project was
constructed, the potential for the inundated area to support many
species of wildlife was eliminated.

B. Target Species

1. Roosevelt elk

a. Importance

The Roosevelt elk is a major big game species in western Oregon.
Approximately 51,216 hunters participated in seasons for Roosevelt elk
in 1983. The Indigo Wildlife Management Unit, in which the project is
located, provided 9,G63 hunter-days of recreation during the 1983 elk
hunting seasons (Ingram 1984). Roosevelt elk require a variety of
habitat types for survival, from open areas to old-growth forest
(Witmer et al. 1985). The Roosevelt elk was chosen as a target species
for this study because of management emphasis, recreational value,
loss of winter range due to the project, and to represent other species
with similar habitat requirements.

b. Habitat requirements

Open areas such as clear-cuts or burned areas, and natural openings
found along streams or in old-growth forests provide elk forage such as
grasses, forbs, and shrubs (Mace 1956, Swanson 1970, Cleary 1976, Witmer
and deCalesta 1983). Critical to elk use of open forage areas is the
proximity to cover. Elk use of open areas begins to decrease beyond
200 feet and decreases rapidly beyond 600 feet from cover (Kitmer et
al. 1985). Forest stands provide escape cover as well as thermal relief
from temperature extremes (Mace 1956; Harper 1966, 1971; Witmer and
deCalesta 1983). Sapling-pole forests provide security during hunting
seasons and thermal relief during the warm summer months (Mace 1956,
Witmer and deCalesta 1983). Old-growth forests provide reduced snow
depths and maintenance forage during severe winter weather in addition
to escape and thermal cover (Starkey et al. 1982, Witmer and deCalesta
1983, Witmer et al. 1985). Snow depths of 18 inches or more can impede
elk movement and bury most forage in forest openings, therefore, old-
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growth stands are particularly important to elk during winter periods of
deep snow (Witmer et al. 1985). Riparian habitat characterized by mixed
conifer and hardwood vegetation is important to elk as a source of
forage, as a place for loafing, for use as a travel corridor, and as a
source of water (Starkey et al. 1982, Witmer and deCalesta 1983).

Use of plant species for forage varies with the seasons. Green grasses
and forbs are heavily used by Roosevelt elk in spring and summer.
Browse species are more important in late summer, fall, and winter (Mace
1956; Harper 1966, 1971). Vegetation use depends upon availability, but
several species such as huckleberry, vine maple, salal ceanothus
willow, and blackberry are important food sources for Roosevelt elk
(Mace 1556; Harper 1966; Swanson 1970; R. Jubber, ODFW, E. Harshman,
USFS, pers. cornmuns.).

C. History in the project area

Elk were widespread throughout the Willamette Valley during the 1800's.
Settlement and unrestricted hunting had decimated the elk population by
1900 (Mace 1956, Starkey et al. 1982). Beginning in 1905, elk hunting
was not permitted in Oregon. By the mid-1930's, elk damage complaints
indicated some populations of elk could support a limited harvest and
in 1938 Roosevelt elk were hunted for the first time since the closure
(Mace 1956).

Estimates made of the Oregon elk population in 1932 indicated 800
animals in the Cascade Range, and 400 elk within Lane County (in both
the Coast Range and Cascade Range) (Oregon State Game Commission [OSGC]
1933). In 1953, OSGC initiated a program to increase the number and
distribution of Roosevelt elk in western Oregon (Mace 1971). By 1967,
the estimated Roosevelt elk population in the Willamette Basin was 2,000
animals, the majority of which were found in the McKenzie and Middle
Fork Willamette River drainages (Aney 1967). The increase in elk
numbers is mostly attributed to the increase in timber harvest in the
Willamette Basin at that time.

Information is limited on elk populations in the project area prior to
construction. Although elk populations were generally at a low level
during the preconstruction period, "small numbers of Roosevelt elk
utilized the area as winter range" (USACE and USFS 1968).
logging in the Hills Creek area,

Due to

was constructed.
elk use has increased since the project

Six herds of 20-50 animals each currently use the
project area and adjacent land during winter. The relatively mild
climatic conditions in the Middle Fork drainage in and surrounding the
Hills Creek Project area make it particularly valuable as winter range
(R. Jubber, ODFW, pers. commun.).
the area.

Periods of heavy snowfall do occur in
In 1950 and 1969 snow depths over 18 inches remained longer

than 15 days at McCredie Springs, which is about about 5 miles west of
the Hills Creek Reservoir. Most deer and elk that survived the January
1969 storm were found in large sawtimber or old-growth forest stands
where dominant trees averaged 21 inches dbh or greater and had 70% or
greater crown closure (E. Harshman, USFS, pers. commun.).
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d. Assessment of impact

Prior to project construction, 4,368 acres of open, closed, and old-
growth conifer forest, conifer-hardwood forest, riparian shrub and hard-
wood, shrubland, grass-forb, and agricultural cover types were available
to elk for winter use in the affected area (Table 2). Old-growth
forests provided cover and maintenance forage for elk during winter.
Open foraging areas were limited, reducing the potential of the habitat
for supporting large numbers of elk for an extended period of time. The
importance of the area as winter range contributed to the value of the
habitat prior to project construction. The suitability of this elk
winter range was given a rating of 8 (high) by the interagency evalua-
tion group. Following the impact analyses methods described in
Section III.E., the rated value of the habitat (8) was divided by the
optimum potential value (10) resulting in a habitat suitability index of
0.8. The habitat suitability index was then multiplied by the number
of acres of habitat available (4,368),  resulting in a habitat unit (HU)
value of 3,494. One HU is equivalent to 1 acre of optimum habitat,
therefore, the 4,368 acres of elk habitat within the affected area prior
to construction were equivalent to 3,494 acres of prime elk habitat.

Upon completion of project construction, 910 acres of habitat were
available to elk in the affected area (Table 2). The most important
loss was in old-growth and riparian cover types. The interagency
evaluation group rated postconstruction habitat for elk 1 (low),
considering recent project construction activity and associated distur-
bance. The relative value of the postconstruction elk habitat in the
affected area was 91 HU's, a loss of 3,403 HU's from the preconstruction
value.

By 1979, 1,456 acres of habitat were available to elk. The increase in
habitat was due to natural revegetation and seral advancement in the
affected area. The suitability of the habitat as winter range was raed
2 (poor) by the evaluation group. Despite the increase in potential
habitat, the value remained low because the affected area did not
provide more than minimal cover or forage conditions. In addition, the
roads bisect available habitat and human disturbance limited use of the
area. The relative value of the elk habitat was 291 HU's, a loss of
3,203 HU's when compared to the preconstruction value of the affected
area (Table 2). The decline in HU's represents a loss in the potential
of the project area to support elk and other wildlife species with
similar habitat preferences or requirements.

The impounded area was identified as significant winter range for Roose-
velt elk in a report by USACE  and USFS (1968). Elk currently use the
Middle Fork drainage above and below the reservoir as winter range and
presumably would have used the reservoir site also. Elk presently
migrate to the reservoir area from several adjacent drainages (Packard
Creek, Buck Creek, Modoc Creek, Big Willow Creek) and may have used the
same or different routes prior to construction. Current migration
patterns indicate that elk migration may have been inhibited and/or
blocked by the reservoir. The resulting effect can be direct mortality
during severe winter weather conditions or at least additional
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Table 2. Roosevelt elk: Acres of habitat available and lost, habitat ratings, a n d  habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
ww mw (1979) construction to recent

Temperte conifer
forest, open 220

Temperate conifer
forest, closed 254

Temperate conifer
forest, old-growth 3,136

Conifer-hardwood
forest 186

Deciduous hardwood (oak) 0

Riparian shrub 13

Riparian hardwood 211

Coniferous wetland 0

Shrubland 18

Grass-fork 159

Agric., coprland 122

Agric., pasture 49

54

24

442

105 84 -81

4 5 +4

6 2 -7

13 15 -1%

17 al +17

105 264 +87

140 301 -19

0 0 -122

0 0 49

180

63

442

-166

-230

-2,694

-40

-191

-2,694

-102

+5

-11

-1%

+20

+246

+142

-122

-49

TOTAL ACRES 4,368 910 1,456 -3,458 -2,912

Habitat Rating 8 1 2

HABITAT UNITS
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expenditure of energy by elk during winter when energy conservation is
most important.

The relocated roads adjacent to Hills Creek Reservoir receive logging
traffic and provide access to recreationists. In addition to the loss
or degradation of habitat, these roads can result in increased road
kills, poaching, or disturbance, resulting in greater energy
expenditures or total avoidance of the area by elk and deer.

2. Black-tailed deer

a. Importance

Black-tailed deer are pursued by more hunters than any other big game
species in western Oregon. Deer hunting provided 54,358 hunter-days of
recreation in the Indigo Wildlife Management Unit during 1983
(Ingram 1984). Black-tailed deer prefer a variety of habitat types,
from open areas to old-growth forest (Witmer et al. 1985). With
inundation of the Hills Creek Project site, year-round habitat and
important deer winter range was lost (USACE and USFS 1968). The black-
tailed deer was chosen as a target species for this study because of
management emphasis, recreational value, loss of habitat due to the
project, and to represent other species with similar habitat require-
ments. The black-tailed deer is a major big game species in Oregon and
has different specific habitat requirements and preferences than elk.
Therefore, black-tailed deer was selected as a target species in
addition to Roosevelt elk, even though many basic habitat requirements
are similar.

b. Habitat requirements

Black-tailed deer are associated with open areas, such as burns, clear-
cuts, and natural openings found along streams or in old-growth forests,
as well as brush and edge habitat (Mace 1953, Aney 1967). These areas
produce the grasses, forbs, and shrubs upon which deer forage. The
value of these forage areas for deer is dependent upon the proximity to
cover. Black-tailed deer remain near the edge between cover and open
areas. Deer use of open forage areas increases from the edge to
200 feet, then gradually decreases beyond 206 feet, and decreases
rapidly beyond 600 feet from cover (Wilms 1971, Witmer et al. 1985).
Hanley (1983) observed peak deer use of the open forage area approxi-
mately 550 feet from cover. Old-growth forest stands are used by deer
forhiding cover and during adverse weather conditions for supplemental
forage and thermal cover (iindzey  1943, Witmer et al. 1985). Old-grow
stands are, therefore, especially important to deer during periods of
deep snow when depths of 18 inches or more impede deer movement and bu
most forage in forest openings (Witmer et al. 1985). Riparian zones
provide water, forage, and shade, and are used as travel corridors by

th

‘Y

black-tailed deer. Riparian habitat receives greater use during fawning
periods, dry summer months, and times of heavy snowfall (Witmer et al.
1985).
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Use of plant species by black-tailed deer for forage varies depending on
the season and availability.
Corvallis, Oregon,

Wallmo (1981) conducted a study west of
and found that browse species were most frequently

used, forb use increased in spring and summer, and grasses were consumed
consistently in winter.
huckleberry,

Browse species such as trailing blackberry,
and salal are important to black-tailed deer in the Coast

Range (Lindzey 1943; Brown 1961; Miller 1966, 1968; Hines undated). The
primary browse for black-tailed deer in the Cascade Range, Rigdon Ranger
District, is ceanothus. The most important species of ceanothus are
deerbrush, restem, and snowbrush (R. Jubber, ODFW, pers. comnun.).
Some of the highest quality deer winter ranges in the central and south
Cascades constain one or more of these species (E. Harshman, USFS;
R. Jubber, ODFW, pers. communs.).

C. History in project area

Information available on deer populations in the project area prior to
construction is limited. According to USFWS (1958), deer numbers were
high and were increasing as a result of logging in the area. OSGC
(1948)i;s;;;;ted  5 deer per square mile along the Middle Fork Willamette
Rive, . Increased timber harvest and improved forage within the
drainage it the time of construction probably provided for a larger
population than this estimate indicates (R. Jubber, ODFW, pers.
commun.). Forty to 50 deer per square mile may be a more accurate
estimate (R. Jubber, ODFW, pers. commun.)., The deer population in the
Willamette Basin peaked between 1955 and 1960 (Aney 1967).

In 1967, the estimated black-tailed deer population within the
Willamette Basin was 135,000 (Aney 1967). ODFW estimated the black-
tailed deer population in Lane County in 1980 was 92,100 animals. With
approximately 4,?00  square miles of deer habitat within the county, the
estimated density was 22 deer/square mile of habitat (ODFW files).
Current estimates are about 40 deer/square mile in the area surrounding
the project site (J. Greer, ODFW, pers. commun.).

d. Ass sment of impact

Prior to project construction, 4,368 acres of open conifer, closed
conifer, old-growth forest, conifer-hardwood, riparian shrub, riparian
hardwood, shrub land, agricultural, and grass-forb vegetation cover types
were available to black-tailed deer within the affected area (Table 3).
The interagency evaluation team rated the suitability of the year-round
habitat 7 (above aver age), resulting in a value of 3,058 HU's. The
interspersion of open areas and cover and the availability of forage was
not optimum for deer. The old-growth forest and riparian habitat
present within the reservoir site was important winter range for deer.
The affected area provided good quality thermal cover which was
important during the critical winter period. Deer could migrate up and
down the Middle Fork Willamette drainage, which was used as a travel
corridor.
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Table 3. Balck-tailed deer: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or qain (+ or -)
construction construction Recent Pre- to POst- Preconstruction

(1944) (l=) (1979) construction to recent

Temperate conifer
forest, open 220

TEmperate conifer
forest, closed 254

Temperate conifer
forest, old-growth 3,136

Conifer-hardwood
forest 1%

Deciduous hardwood (oak) 0

Riparim shrub 13

Riparim hardwood 211

Coniferous wetland 0

Shrubland 18

Grass-for-b 159

Agric., cropland 122

Agric., pasture 49

54

24 63 -230 -191

442 442 -2,694 -2,694

105 84 -81 -102

4 5 M +5

6 2 -7 -11

13 15 -1% -1%

17 20 +17 +20

105 264 +87 +246

140 J>l -19 +142

0 0 -122 -122

0 0 -49 -49

180 -166 -40

TOT/X ACRES 4,368 910 1,456 -3,458 -2,912

Habitat Rating 7 1 1

HABITAT WITS 3,058 91 146 -2,%7 -2,912
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In 1964, upon completion of the project, 910 acres of black-tailed deer
habitat remained within the affected area. The lack of forage and cover
and recent disturbance from project construction activities contributed
to a suitability rating of 1 (low). A loss of 2,967 HU's resulted from
construction of the project, with the remaining habitat having a value
of 91 HU's.

Available black-tailed deer habitat increased to 1,456 acres by 1979 as
a result of natural revegetation. The evaluation team rated this
habitat 1 (low) which resulted in 146 HU's. This was a loss of 2,912
HU's compared with the preconstruction value. The available habitat
within the affected area still lacked quality forage and cover.
Relocated roads bisected available habitat, and increased accessibility
and human activity reduced the value of the habitat within the affected
area for black-tailed deer. The decline in HU's represents a loss in
the potential of the project area to support black-tailed deer and other
wildlife species with similar habitat requirements. The loss of habitat
as a result of inundation was "particularly significant because it was
winter range for both black-tailed deer and Roosevelt elk" (USACE and
USFS 1968).

3. Black bear

a. Importance

The black bear has been classified as a game mammal in Oregon for the
past 20 years and provides recreation for sportsmen during harvest and
pursuit seasons. ODFW collected over $150,000 in bear tag fees from
26,753 hunters in 1984 (ODFW files). Black bears prefer forest edge
habitat and mature forests for denning sites (Aney 1967, Lindzey 1976,
Herrero 1977). With inundation of the Hills Creek Project site, a
variety of habitats used by black bears were lost. The black bear was
selected as a target species for this study because of recreational
value, habitat requirements, and loss of habitat due to the project.

b. Habitat requirements

Black bears are primarily adapted to forest ecosystems and their edges
and clearings (Herrero 1977). Their preferred habitat is forest with
numerous openings, glades, and edges (Aney 1967, Herrero 1977).
Important communitie for black bears include subclimax and early
successional brushfields, wet and dry meadows, riparian areas, and
various mixed and pure stands of mast or fruit producing hardwoods
(Lawrence 1977). Coniferous forest provides security for bears in the
form of hiding cover, travel corridors, and bedding and denning sites
(Lindzey 1976, Jonkel 1978). Observations made during studies in
southwestern Oregon indicated 74% of bear sightings were in conifer and
Douglas-fir/broadleaf forests, 14% in clearcuts, and 8% in brushfields
(McCollum 1973). Early seral plant communities, such as clearcuts and
natural openings provide concentrations of foods for bears (Lindzey
1976, Lindzey and Meslow 1977). Although bears are attracted to open
areas as sources of food, they will not venture far from cover, and
remain within 350 yards of the forest edge (McCollum 1973, Lawrence
1977). Riparian areas are important for bears, providing a variety of
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foods during all seasons, as well as serving as travel corridors
(Lawrence 1977, Jonkel 1978). Black bear dens are often located at the
base of standing trees or snags, in hollow trees, under windfalls, in
caves, or underground (Lawrence 1977, Maser et al. 1981). Black bears
are opportunistic feeders and will consume green vegetation, fruits,
nuts, fungi, invertebrates, mammals, birds, fish, and carrion (Beebe and
Johnson 1965, Ingles 1965, Herrero 1977, Lawrence 1977, Jonkel 1978).

C. History in the project area

The historical status of black bears in Oregon has varied. Unrestricted
or liberal hunting seasons and damage control characterized OSGC's
management of black bears until the 1970's (Lindzey 1976; Ebert 1977,
1979). The Oregon bear population reached its highest level before 1940
and has gradually declined since then (Aney 1967). The Willamette Basin
bear population was estimated at 14,000 in 1967 (Aney 1967). ODFW
estimated 3,500 black bears occupied 3,700 square miles of habitat
within Lane County in 1980 (ODFW files).

Information is limited on black bear populations in the project area
prior to construction. Black bears were present in the impoundment
area, although in low numbers (USFWS 1958; USACE and USFS 1963, 196b).

d. Assessment of impact

Most of the affected area was available habitat for black bears prior to
construction of the Hills Creek Project (Table 4). The suitability of
the 4,429 acres of habitat was given a rating of 7 (above average) for a
value of 3,100 HU's. The river bottom provided forage and a travel
corridor of protective cover. Habitat meeting the reproductive require-
ments of black bears was near optimum within the affected area and human
disturbance was minimal. The affected area was characterized by a
contiguous stretch of old-growth forest and lacked a high diversity of
cover types and open areas, which prevented assessment of a higher
rating.

Following completion of the project, 945 acres of black bear habitat
remained within the affected area (Table 4). Black bears probably
avoided the area entirely due to the disruption of the habitat and high
human disturbance. The habitat was therefore given a rating of 1 (low;,
which resulted in a value of 95 HU's. This was a reduction in value of
3,005 HU's from preconstruction.

By 1979, natural revegetation had slightly increased the acreage of
available black bear habitat within the affected area to 1,418 acres,
but it was still considered poor by the evaluation team and rated 1
(Table 4). The remaining habitat within the affected area occurred in
small, isolated pockets subject to high disturbance. The recent black
bear habitat value of 142 HU's was a loss of 2,958 H:'s from the
preconstruction value. The decline in HU's represents a loss in the
potential of the project area to support black bear and other wildlife
species with similar habitat requirements.
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Table 4. Black bear: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to POst- Preconstruction
mw ugw (1979) construction to recent

Temperate conifer
forest, open 220

Temperate conifer
forest, closed 254

Temperate conifer
forest, old-growth 3,136

Cinifer-hardwood
forest 186

Deciduous hardwood (oak) 0

Riparian shrub 13

Riparian hardwood 211

Coniferous wetland 0

Shrubland 18

Grass-for% 159

Sand/gravel/cobble 75

River 157

54

24 63 -230 -191

442 442 -2,694 -2,694

105

4

6

13

17

105

140

6

29

180

84

-166

-81 -l@

+4 +j

-7 -11

-198 -1%

+17 +20

+87 +246

-19 +142

-69 -71

-128 -119

-40

TOTAL ACRES 4,429 945 1,418 -3,484 -3,011

Habitat Rating 7 1 1

HABITAT UNITS 3,m 95 142 -3,005 -2,958
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Dam construction in the Pacific Northwest is almost always detrimental
to black bear populations, resulting in the loss of both food and cover
(Lawrence 1977). Riparian habitat, which provided a variety of foods
and served as a travel corridor for bears was eliminated. Relocated
roads adjacent to Hills Creek Reservoir bisect available habitat and
provide increased access to the site for recreationists, resulting in
increased disturbance.

4. Cougar

a. Importance

The cougar has had an important place in wildlife management in Oregon
as both a predator and big game species. Cougars had been managed on a
bounty basis, but more recently have attained trophy status. Cougars
are also important because of their interrelationship with deer and elk,
which are primary prey species (Seton  1953, Ingles 1965, Hornocker 1970,
Russell 1978). Cougars may be a factor in deer and elk dispersal on
winter ranges (Hornocker 1970). The cougar was selected as a target
species to represent a large carnivore and because of recreational
value, low tolerance of human activity, and the impact of the project on
the habitat of cougar and their prey.

b. Habitat requirements

Cougars in Oregon are associated with rough, mountainous terrain and
forests with abundant deer populations (Aney 1967, Russell 1978). Some
of the highest densities of cougars in Oregon occur in the Indigo
Wildlife Management Unit where the predominate habitat type is Douglas-
fir/trailing blackberry with clearcut  units surrounded by old-growth
forests (Harcombe 1976). Cougars prefer primitive habitat where human
activity is minimal or absent (Young and Goldman 1946, Aney 1967,
Russell 1978). In Lane County cougars are found in the foothills near
settled areas where prey is abundant (R. Carleson, R. Jubber, ODFW,
pers. communs.). Cougars generally bed under cover of rock, in caves,
or in hollow trees (Seton 1953, Russell 1978). Females seek concealment
in a secure location such as rocky depressions, shallow caves, rock
overhangs, uprooted trees, or in dense thickets for parturition (Russell
1978, Maser et al. 1981). Trees, steep bluffs, and caves provide cover
(Hornocker 1970).

Old-growth forest and clearcut  areas which support populations of
black-tailed deer and Roosevelt elk provide good habitat for cougars
(Harcombe 1976). Old-growth forest is important hunting habitat for
cougars (Hornocker 1970, Harcombe 1976). Winter observations by
Harcombe (1976) indicated cougars remained in the vicinity of old-grow
timber and seldom ventured through expanses of second-growth Douglas-
fir. Several cougar sightings in Lane County have been in 0 to 15-
year-old clearcut  units within l/2 mile of mature forest where the
cougars were observed hunting or guarding a kill (R. Jubber, ODFW,
pers. commun). Deer and elk comprise the major portion of the cougar
diet, and deer are considered their dietary staple (Ingles 1965,
Hornocker 1970, Toweill and Meslow  1977, Russell 1978). Small mammals
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also comprise part of the cougar diet (Ingles 1965, Toweill and Meslow
1977).

C. Yistory in the project area

Historically, cougars were probably once present throughout the entire
Willamette Basin, but their presence was not compatible with early
settlement of the area (Young and Goldman 1946, Aney 1967). As a
result, the statewide cougar population declined until the late 1960's.
In 1968 the cougar was declared a game animal and harvest was limited to
damage control situations (Harcombe 1976). In 1970, the first cougar
tags were issued for a recreational harvest season (Harcombe 1976).

Estimates made in 1980 for Lane County included 3,700 square miles of
cougar habitat and a population of 310 cougars (ODFW files). Cougar are
seen occasionally along Kitson Ridge east of the reservoir (K. Kestner,
USFS, pers. commun.).

d. Assessment of impact

Cougars were assumed to use the same vegetation cover types as deer and
elk, their primary prey,
(Table 5).

with the exception of agricultural lands
The interagency evaluation team rated the 4,197 acres of

cougar habitat available prior to project construction 6 (above aver-
age), for a value of 2,518 HU's.
during the winter,

U s e of the area by deer, particularly
was considered when rating the value of the site for

cougars. The expanse of old-growth forest and minimal amount of habitat
diversity kept the suitability rating at no higher than above average
for deer and therefore limited the suitability of the area for cougar.

Up o n completion of the project, 910 acres of habitat were available for
cougars within the affected area. The concentration of human activity
at the project site and lack of prey probably caused cougars to avoid
the area entirely. The evaluation team rated the habitat 1 (low), for a
value of 91 HU's a reduction of 2,427 HU's from the preconstruction
value.

Cougar habitat available in 1979 totaled 1,371 acres. The evaluation
team considered the habitat to be of minimum quality for cougars and
rated the habitat 1, for a value of 137 HU's. This was a loss of
2,381 HU's from preconstruction conditions. The decrease in HU's repre-
sects a loss in the potential of the project area to support cougar and
other wildlife species with similar habitat requirements.
f o l l o w

Cougars
deer onto their winter range, but the affected area lacked winter

t h e r m a l  cover and maintenance forage needed by deer. Increased road
traffic and human disturbance had a negative impact on both cougars and
their prey.

5. River otter

a. Importance

Furbearers documented as using the reservoir site prior to project
construction included river otter, beaver, mink, raccoon, and skunk
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Table 5. Cougar: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
constrution constructin Recent Pre- to Post- Preconstruction
mw mw (1979) construction to recent.

Temperate conifer
forest, open 220

Temperate, conifer
forest, closed 254

Temperate conifer
forest, old-growth 3,136

Conifer-hardwood
forest. 1%

Deciduous hardwood (oak) 0

Riparian shrub 13

Riparina hardwood 211

Coniferous wetland 0

Shrubland 18

Grass-for% 159

54

24

442

105 8l -81

4 5 +4

6 2 -7

13 15 -1%

17 15 +17

105 264 t87

140 301 -19

180

63

442

-166

-230

-2,694

-40

-191

-2,694

-102

6

-11

-196

+15

+246

+142

TOTAL ACRES 4,197 910 1,371 -3,257 -2,826

Habitat Rating 6 1 1

HABITAT UNITS 2,518 91 137 -2,427 -2,381
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(USFWS 1958). The river otter was selected as a target species for this
study because of its economic and recreational value, dependence on
aquatic and riparian habitat, loss of habitat as a result of the Hills
Creek Project, and to represent other species with similar habitat
requirements.

b. Habitat requirements

The river otter is a semiaquatic mammal dependent upon water and its
associated riparian habitat for food, cover, and reproduction (LaDue
1935, Mace 1979, Deems and Pursley 1983). River otters use streams and
mountain rivers ranging from 3-33 yards wide (Maser et al. 1981,
Melquist and Hornocker 1983). During winter, otters seek fast-flowing
streams free of ice (Mace 1979). Mudflats, open marshes and swamps, and
backwater sloughs are used more often by otters during the summer months
(Melquist and Hornocker 1983).

River otters use abandoned burrows of other animals as den sites (Mace
1979, Rue 1981, Toweill and Tabor 1982). Beaver houses or dens are used
most often. Otter will also use muskrat houses and dens located near
water (Mace 1979, Rue 1981, Toweill and Tabor 1982). These dens are
usually renovated and enlarged by otters (Ingles 1965, Maser et al.
1981). Dens selected by river otters may be as far as l/2 mile from
water (Maser et al. 1981, USFS 1981a). Parturition may occur in dens or
cavities among roots of trees, brushpiles, thickets of vegetation, under
streambanks, or in hollow stumps or logs (Liers 1951, Mace 1979).

Principal food of the river otter is fish (Rue 1981, Toweill and Tabor
1982, Deems and Pursley 1983). They are opportunistic feeders, and
select those fish species most abundant and/or easiest to catch (Toweill
and Tabor  1982, Melquist and Hornocker 1983). Crayfish are an important
year-round item in the otter diet (Maser et al. 1981, Toweill and Tabor
1982, Deems and Pursley 1983). In addition to fish and crayfish, the
river otter diet includes amphibians, aquatic insects, small mammals,
birds and eggs, and carrion. River otters also eat some vegetation such
as berries, tubers, pondweeds, algae, and grasses (Sheldon and Toll
1964, Maser et al. 1981, Rue 1981, Toweill and Tabor  1982).

C. History in the project area

River otters formerlv occupied nearly all permanent streams and lakes in
Oregon  (Mace 1979). Unregulated trapping was permitted until 1913, at
w h i c h  time the Oregon Legislature enacted comprehensive trapping laws
for 5 species of fur-bearers, including river otter (Mace 1979).

River otters still occupy much of their original range but in lesser
numbers due to reduced habitat and increased trapping pressure (Aney
1967, Mace i979). In 1967, the river otter population in the Willamette
Basin was low, with an estimated population of 500 animals (Aney 1967).
In 1980 the estimated otter population in Lane County was 850 animals
over 985 linear stream miles (985 square miles) of habitat (ODFW
files). Quantitative information on river otter populations in the
project area prior to construction was not available.
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d. Assessment of impact

Conifer-hardwood, riparian shrub, riparian hardwood, sand/gravel/cobble,
and river cover types were available to river otters in the affected
area prior to project construction (Table 6). The 576 acres of river
otter habitat were given a suitability rating of 7 (above average) for
year-round use. Forage was adequate and supplied primarily by resident
fish. Denning sites were available. The existing road caused some
disturbance. The large number of tributaries enhanced the quality of
the habitat. The value of river otter habitat prior to project
construction was 403 HU's.

After completion of the project, 201 acres of habitat were available to
river otters. This included 100 acres of the reservoir used for
foraging, primarily within the tributaries and along the edge of the
reservoir. The largest loss of habitat was from riparian hardwood and
river cover types. The suitability of the remaining habitat was rated 1
(low) by the evaluation team. Disturbance of the area had recently
occurred and vegetation and prey base had not yet become established.
The dam and reservoir inhibited river otter movement along the Middle
Fork Willamette River. The value of the postconstruction otter habitat
within the affected area was 20 HU's, a loss of 383 HU's from the pre-
construction value.

The suitability of the 189 acres of habitat remaining in 1979 was rated
1 (low) by the evaluation team. Stocked trout, other available fish and
crayfish probably provided an adequate food supply, but the exposed
reservoir shoreline did not provide adequate cover or denning sites.
Human activity had a negative effect on river otters, which was probably
increased by the lack of cover in the reservoir area. River otter
habitat in 1979 was valued at 19 HU's, a loss of 384 HU's from the pre-
construction value. The decline in HU's represents a loss in the poten-
tial of the project area to support otter and other wildlife species
with similar habitat requirements.

USFWS (1958) predicted limited furbearer use because of the fluctuating
water levels. Research conducted in Idaho indicated Cascade Reservoir
was virtually unused by river otters because there was insufficient
escape cover and resting sites along the exposed shoreline even though
there was a sufficient food source (Melquist and Hornocker 1383). This
study also indicated that otters' tolerance of human activity was
related to the amount of escape cover and shelter along a lake shore-
line. The study concluded that the stream-related habitats were
preferred to lakes, reservoirs and ponds because of the availability of
shelter and escape cover and less disturbance.

Relocated roads adjacent to Hills Creek Reservoir receive logging
traffic and provide access to recreationists. The effect on river
otters may be direct mortality or increased disturbance, and thus lower
quality habitat.
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Table 6. River otter: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post-
construction

Loss or gain (+ or -)
construction Recent Pre- to Post-

ww
Preconstruction

(1W (1979) construction to recent

Conifer-hardwood
forest*

Riparian shrub

Riparian hardwood

120 xl 10 -90 -110

13 6 2 -7 -11

211 13 15 -199 -1%

Coniferous wetland 0 17 20 +17 +a

Sand/gravel/cobble 75 6 4 -69 -71

River 157 29 33 -128 -119

Reservoir* 0 100 100 +laI +loo

TOTAL ACRES 576 201 E9 -375 -387

Habitat Rating 7 1 1

HABITAT UNITS 403 al 19 -333 -384

*Represents a portion of total acres present.
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6. Beaver

a. Importance

Beaver have an important place in Oregon's history, so much so that the
species was selected as the state m a m m a l Fur trade attracted the first
white men to the Oregon territory, and beaver are still of economic
value today. Beaver are dependent upon a relatively stable source of
water and its associated riparian habitat for survival, where they
create ponds and pools used by many species of fish and wildlife for
rearing, feeding, and resting. The beaver was selected as a target
species for this assessment because of historic and economic value,
dependence upon riparian habitats, loss of habitat due to the project,
and to represent other wildlife species with similar habitat require-
ments.

b. Habitat requirements

Slow-flowing streams, small streams or lakes surrounded by a fairly
dense stand of deciduous trees, and some agricultural waterways and
wetlands may be selected for colonization by beaver (Aney 1967, Mace
1979, Deems and Pursley 1983). A minimum of 0.5 miles of stream channel
or 0.5 square miles of lake or marsh habitat must be available before an
area is suitable for beaver colonization (Allen 1982). Beaver need a
permanent and relatively stable water source (Allen 1982). Stream
gradient, which may be the most significant factor in determining
suitability of riverine habitat for beaver, must be less than 15% (Allen
1982). Beaver construct dams to stabilize water depths (Shay 1978, Mace
1979) and to create ponds which provide cover, feeding, and reproductive
requirements (Rue 1981, Allen 1982, Deems and Pursley 1983).

A deciduous tree and/or shrub canopy closure between 40-60%  is an
indication of optimum food availability for beaver (Allen 1982). For
maximum suitability, the diameter at breast height (dbh) of trees should
range from l-6 inches, and shrubs should be at least 6 l/2 feet tall
(Allen 1982). Tree and shrub species used include aspen, willow,
cottonwood, alder, red osier dogwood, birch, maple, cherry, and poplar
(Townsend 1953, Mace 1979, and Allen 1982). Beaver feed primarily on
the bark and cambium layer of deciduous trees and shrubs, as well as the
twigs and leaves. Small quantities of Douglas-fir, western hemlock, and
Scotch broom also appear in the beaver diet (Maser et al. 1981). The
majority of foraging occurs within 330 feet of the water's edge, and may
extend to distances of 660 feet (Allen 1982). Aquatic vegetation is
preferred and herbaceous vegetation appears to be preferred over woody
vegetation (Allen 1982). Sedge and water lily rhizomes are consumed
during the summer (Seton 1953, Townsend 1553, Allen 1982).

Beaver construct dens which fulfill their cover and reproductive needs
(Allen 1982). Three basic forms of dens are constructed by beaver: a
standing lodge in open water, a bank lodge with a burrow into the bank,
and a burrow into the bank without a lodge (Ingles 1965, Allen 1982).
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C. History in the project area

Quantitative information on furbearer populations in the project area
prior to construction was not available. The reservoir site supported
beaver, otter, mink, and raccoon (USFWS 1958).

Historical records indicate the Willamette Basin supported large beaver
populations when the earliest trappers and explorers arrived in the
early 1800's (Aney 1967). Beaver trapping in Oregon was restricted by a
statewide closure in 1899 and did not resume until 1951 (Kebbe 1960,
Shay 1978). Beaver populations had become seriously depleted due to
over-trapping and habitat losses (Kebbe 1960, Shay 1978). In 1932, a
program was begun to live-trap beaver from damage sites or areas of
healthy populations and transfer them to suitable habitat in an effort
to reestablish beaver in their historical habitat (Scheffer 1941, Kebbe
1960). The Willamette Basin beaver population was estimated at 10,000
in 1967 (Aney 1967). In 1982, ODFW estimated for Lane County beaver
densities of 10 beaver per linear mile on rivers over 100 feet wide,
7 per linear mile on streams 20-1OQ  feet wide, and 5 per linear mile on
streams 8-20 feet wide (ODFW files).

d. Assessment of impact

Prior to inundation, 576 acres of conifer-hardwood, riparian shrub,
riparian hardwood, sand/gravel/cobble, and river were available to
beaver within the affected area (Table 7). The evaluation team rated
the habitat 6 (above average) resulting in a value of 346 HU's.
Although not optimum, the affected area provided adequate forage, with a
high percentage of the riparian habitat in hardwoods. Rocky river banks
were not good for denning,
construction.

but woody material was available for lodge

somewhat.
The lack of slack water reduced the habitat quality

Upon completion of the project, beaver habitat was reduced to 111
acres. This included 10 acres of reservoir. Beaver use of the
reservoir is low, limited primarily to tributaries. Postconstruction
habitat was rated 1 (low). Few hardwood species were available as
forage, the wetland area was not yet established, and the area was
recently disturbed. The habitat was valued at 11 HU's, a loss of
335 HU's  from the preconstruction value.

The 99 acres of more recent (1979) habitat was given a rating of 2
(poor), resulting in a value of 20 HU's. This represents a loss of
326 HU's from preconstruction to recent conditions. The reservoir was
considered poor beaver habitat by the evaluation team. Lakes and
reservoirs having extreme fluctuations in water level are considered
unsuitable beaver habitat (Allen 1982). Overall, forage availability
was minimal and the affected area did not provide many denning sites.
The only suitable habitat used by beaver was the small wetland below the
dam.

The dam may not have completely blocked beaver dispersal along the
river, but it probably inhibited beaver movement along the river. The
major impact of the project was the loss of riparian hardwoods, the
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Table 7. Beaver: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
ww mw (1979) construction to recent

Conifer-hardwood
forest* 120 30 10 -90 -110

Riparina shrub 13 6 2 -7 -11

Riparian hardwood 211 13 15 -1% -1%

Coniferous wetland 0 17 al +17 +a

Sand/gravel/cobble 75 6 4 -69 -71

River 157 29 33 -1.23 -119

Reservoir* 0 10 10 +lO +lc)

TOTAL ACRES 576 111 99 -465 -477

Habitat Rating 6 1 2

HABITAT WITS 346 11 20 -335 -326

*Represents  a portion of all acres available.
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major food source of beaver. The decrease in HU's for beaver represents
a loss in the potential of the project area to support beaver and other
wildlife species with similar habitat requirements, and species which
use the ponds and pools created by beaver.

7. Ruffed grouse

a. Importance

Upland game birds potentially affected by construction of the Hills
Creek Project included ruffed grouse, blue grouse, mountain quail, and
band-tailed pigeon. The ruffed grouse was chosen as a target species
because of its recreational value, because of the impacts which occurred
from the loss of riparian habitat as a result of the Hills Creek
Project, and to represent other species with similar habitat require-
ments.

b. Habitat requirements

Thickets of alder, hawthorn, birch, maple, and other deciduous trees
provide summer and fall habitat for ruffed grouse in Oregon (Masson  and
Mace 1974). Adjacent conifer stands are used for escape cover and
winter shelter.

Spring, s u m m e r and fall diets of ruffed grouse in Oregon consist of a
wide variety of leaves, grasses, forbs, berries, and buds (Durbin
1979). The availability of a winter source of birch, alder, hazel, or
aspen catkins may be the most important factor influencing the survival
of wintering ruffed grouse (Gullion  1966). In Oregon, Durbin (1979)
reported that alder buds and catkins are probably the primary winter
food. Black cottonwood (buds, twigs, catkins) and buttercup are the
primary winter food items of ruffed grouse in western Washington (Brewer
1980).

Ruffed grouse chicks for the first 7-10 days primarily consume inverte-
brates (Johnsgard 1973),  which are most available in mesic conditions
such as found in riparian habitat. Ruffed grouse broods use semi-open
areas characteristic of early stages of woodland succession (Sharp
1963). Small hardwoods, shrubs, berry bushes, and lush herbs provide
habitat preferred by ruffed grouse broods (Bump et al. 1947). Once
ruffed grouse chicks reach about.  4 months of age, closed-canopy forests
are suitable habitat (Chambers and Sharp 1958).

Drumming sites are an important reproductive requirement of ruffed
grouse. Drumming habitat may be either deciduous or mixed forest
adjacent to fields, clear-cuts, or regrowth areas (Brewer 1980).
Adequate nesting habitat is another reproductive requirement of ruffed
grouse. Hardwood stands or mixed hardwoods are the most frequently used
forest types for nesting (Edminster 1947, Maxson 1978). Nest sites are
most often at the base of large trees, but some are located at the base
of stumps, logs, or bushes,
fields (Edminster 1947).

usually within 50 feet of clearings or
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C. History in the project area

Grouse populations were "large" in the project area prior to project
construction (USFWS 1958). Quantitative information on grouse
populations in the project area prior to construction was not
available. The OSGC estimated 4 grouse per square mile in the Middle
Fork Willamette watershed in 1948. That estimate was probably very low
for the Hills Creek area during the 1950's and 1960’s (R. Jubber, ODFW,
pers. commun.). Current grouse densities in the project area are
approximately 20 per square mile (J. Greer, OGFW, pers. commun.), but
vary from 15 to 40 per square mile in Lane County according to 1982
estimates, depending on the type of habitat (ODFW files).

d. Assessment of impact

Riparian hardwood, grass-forb, open and closed conifer forest, and
conifer-hardwood forest cover types comprised the majority of the 1,086
acres evaluated as ruffed grouse habitat prior to project construction
(Table 8). The suitability of this habitat was rated 6 (above average)
and was limited primarily by the lack of deciduous trees and habitat
diversity. The relative value of the affected area for ruffed grouse
prior to construction was 652 HU's (Table 8).

Construction of the project resulted in the immediate loss of 630 acres
of ruffed grouse habitat, including 205 acres of riparian habitat
(Table 8). Revegetation and successional changes from the
postconstruction period to the recent period resulted in a yain of 463
acres of ruffed grouse habitat by 1979. However, there was still a net
loss of 167 acres from preconstruction. Evaluation of recent (1979)
conditions in the project area indicated a rating of 2 (poor) for the
919 acres of habitat available at that time (Table 8). Habitat was
available in small, isolated pockets and lacked forage quality. Much
disturbance occurred as a result of the highway and other roads. The
184 HU's calculated for the recent conditions represented a loss of 468
HU's from preconstruction conditions. The decline in HU's represents a
loss in the potential of the project area to support ruffed grouse and
other wildlife species with similar habitat requirements.

8. Waterfowl (Barrow's and common goldeneye, bufflehead, common
merganser, harlequin)

a. Importance

Waterfowl were chosen as target species because of their high
recreational value, their dependence on aquatic habitat, and tne impacts
which occurred as a result of the project. Year-round habitat
suitability was evaluated for 4 species which use the project area for
breeding, wintering, or resting during migration. The habitat
requirements of the 4 species (Barrow's and common goldeneye,
bufflehead, comnon merganser) in this group encompass many of the basic
requirements of other waterfowl species which may use the project area
(Appendix A). In addition, the breeding habitat for harlequin ducks was
evaluated separately because of their different habitat requirements.
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Table 8. Ruffed grouse: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post.- Preconstruction
mw mw (1979) construction to recent

Temperate conifer
forest, open 220

Temperate conifer
forest, closed 254

Conifer-hardwood
forest 1%

Deciduous hardwood (oak) Q

Riparian shrub 13

Riparian hardwood 211

Coniferous wetland* 0

Shrubland 15

Grass-forb 159

Agric., cropland 10

Agric.,, pasture 15

54

24 63 -230 -191

105 3 -81 -102

4 5 +4 +5

6 2 -7 -11

13 15 -198 -1%

5 5 +5 +5

105 264 +87 +246

140 301 -19 +142

0 0 -10 -10

0 0 -15 -15

180 -166 -40

TOTAL ACRES 1,X% 4% 919 -630 -167

habitat Rating

HABITAT UNITS

6 1 2

652 46 l&I

*Represents a portion of total acres present.
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b. Habitat requirements

Swift streams and large lakes of the Cascade Mountains in Oregon provide
either breeding or wintering habitat for several species of waterfowl.
Among the species most likely to breed in the Hills Creek area are
Barrow's goldeneye, common merganser, and harlequin. Barrow's
goldeneyes are cavity nesters, preferring to nest within 100 feet of
water but may nest as far as l/2 mile from the nearest water (Bellrose
1976, Terres 1980). Tree species frequently containing suitable
cavities include cottonwood and Douglas-fir. Nest sites are usually
located near relatively shallow lakes and ponds with extensive beds of
submerged aquatic and marsh vegetation. Deep lakes with barren margins
support few breeding birds (Bellrose 1976). Common mergansers typically
nest in cavities also and prefer deciduous riparian habitat in later
forest stages (USFS 1981b). Gabrielson and Jewett (1940) reported that
common mergansers nested along swifter streams and shores of larger
lakes throughout Oregon. Harlequins nest along rocky shores adjacent to
turbulent mountain streams (Bellrose 1976), and will either nest on the
ground or in holes in trees or cliffs (Gabrielson and Lincoln 1959).
Brood habitat of harlequins consists of swift water with interspersed
pools and riffles (Kuchel 1977).

Foods consumed by common mergansers include fish and fish eggs, aquatic
invertebrates, frogs, newts, and some aquatic plants (Bellrose 1976,
USFS 1981b). Common mergansers forage in clear water l-1/2 to 6 feet
deep and eat a wide variety of fishes depending upon the species'
availability. The diet of Barrow's goldeneyes consists of approximately
78% animal matter (Cottam  1939) and includes aquatic insects, crayfish,
snails, sculpins, and salmon eggs (Munro 1939, Terres 1980). Plant
foods consumed by goldeneyes are primarily seeds and vegetative parts of
pondweeds, and algae (Bellrose 1976). Animal food comprises almost the
entire diet of harlequins. During the summer they feed on stoneflies,
water boatmen, and midge larvae (Gabrielson and Lincoln 1959).

Waterfowl species occurring at Hills Creek Reservoir during winter
include common goldeneye, bufflehead, and common merganser. The diet of
common goldeneyes consist of about 74% animal matter and includes
crustaceans, aquatic insects, mollusks, and fish (Cottam 1939). Plant
foods include seeds and tubers of pondweeds, and seeds of pond lilies
andbulrushes. Bufflehead diets are similar to diets of common
goldeneyes and are largely comprised of animal matter. During winter,
snails and fish are important animal foods, while seeds of pondweeds and
bulrushes are among the important plant foods (Erskine 1972).

C. History in the project area

Information was not available on waterfowl populations in the project
area prior to construction. Harlequin ducks occur on fast-flowing
streams in the general area around Hills Creek and probably used the
Middle Fork Willamette River in the project area prior to construction.
Common mergansers also may have used the project area before project
construction.
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d. Assessment of impact

Year-round habitat suitability was rated for 4 waterfowl species which
potentially used the project area (Barrow's and common goldeneye,
bufflehead, and common merganser). Harlequin ducks were rated
separately because of their different habitat requirements.
winter along the coast,

Harlequins
therefore, the value of the habitat at Hills

Creek was assessed for breeding habitat only.

Habitat available to waterfowl (other than harlequins) prior to project
construction consisted of 592 acres of conifer-hardwood forest, riparian
shrub and hardwoods, sand/gravel/cobble, and river (Table 9). The
suitability of this habitat for waterfowl use was rated 4 (below
average). Mountain streams do not constitute quality waterfowl habitat,
although most requirements of common mergansers were probably met. The
relative value of preconstruction habitat was 237 HU's for waterfowl as
a group (Table 9).

After construction of the Hills Creek Project, 2,811 acres of waterfowl
habitat were available in the affected area. The increase in habitat
was a result of the 2,710-acre  reservoir, which serves primarily as a
resting area for limited numbers of waterfowl during migration. River
habitat (128 acres) and riparian habitat (205 acres) used for foraging
and nesting by waterfowl were lost (Table 9). The suitability of this
habitat was rated 1 (low), for a HU value of 281.

In 1979, habitat available to waterfowl in the project area consisted of
2,799 acres. A poor rating (2) was given, which resulted in a HU value
of 560, or an increase of 323 HU's from preconstruction conditions.
Small numbers (20-50) of waterfowl use the reservoir as a roosting area
during fall and winter (L. Gangle, USFS, pers. commun.).  The reservoir
is not along a flyway and provides little foraging or nesting habitat
because of its depth, steep shoreline, and fluctuating water levels.
Hills Creek Reservoir is of "little value to waterfowl" (USACE and USFS
1963, 1568).

The suitability of the preconstruction habitat for harlequins, was rated
9 (high) resulting in 275 HU's available to harlequins (Table 10).
Foraging, nesting, and roosting habitat conditions were near optimum,
although higher gradient streams may be preferred by harlequins.

Harlequin ducks experienced adverse impacts due to the loss of nesting
and brooa-rearing habitat associated with swift streams. Habitat avail-
able for harlequins was reduced to 54 acres after construction
(Table 10). Lack of the fast-flowing stream and associated habitat and
recent disturbance were contributing factors to the remaining habitat
rating of 1 (low) and a relative habitat value of 5 HU's. This was a
loss of 270 HU's from preconstruction conditions (Table 10).

Conditions were essentially the same in I979 as at postconstruction and
the minimum suitability rating (1) was again given. The net loss of
269 HU's (Table 10) for harlequins in the affected area from pre-
construction conditions to recent conditions is the equivalent of
269 acres of optimum harlequin habitat lost as a result of the project.
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Table 9. Water-fowl: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover-Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Os t -  Preconstruction
(1W mw (1979) construction to r e c e n t

Conifer-hardwood
forest

Riparian shrub

136 33 10 -106 -126

13 6 2 -7 -11

Riparian hardwood 211 13 15 -198 -1%

Coniferous wetland 0 17 20 +17 +20

Sand/gravel/cobble 75 6 4 -69 -71

River 157 29 33 -128 -119

Reservoir 0 2,7lo 2,710 +2,710 +2,710

TOTAL ACRES 592 2,811 2,799 +2,219 +2,207

Habitat Rating 4 1 2

HABITAT UNITS 237 281 560 44 +323
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Table 10. Harlequin duck: Acres of habitat available and lost, habitat ratings, and habitat
unite at Hills Creek Project.

Cover Tm

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
NW (1W (1979) construction to recent

Conifer-hardwood
forest 20 0 0 -20 -20

Riparian shrub 13 6 2 -7 -11

Riparina hardwood 40 13 15 -27 -25

Sand/gravel/cobble 75 6 4 -69 -71

River 157 29 33 -128 -119

TOTAL ACRES 335 54 59 -251 -246

Habitat Rating 9 1 1

HABITAT UNITS 275 5 6 -270 -269
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The decrease in HU's represents a loss in the potential of the project
area to support harlequins and other wildlife species with similar
habitat requirements or preferences.

9. Yellow warbler

a. Importance

The yellow warbler is on the USFWS (1982) list of sensitive bird species
for Region One, which includes the project area. Although populations
do not show significant changes in Oregon, they are declining throughout
the region. The yellow warbler was chosen as a target species because
of its use of riparian habitat, to represent other species with similar
habitat requirements, and because of its sensitive status.

b. Habitat requirements

Preferred habitats of yellow warblers are wet areas with abundant shrubs
or small deciduous trees (Hoffman 1927, Bent 1953). Nesting habitat is
provided by deciduous shrubs and trees including willows, alders, and
cottonwoods near streams. Coniferous areas and closed canopy forests
are mostly avoided (Hoffman 1927, Schroeder 1982). Yellow warblers
forage in deciduous shrubs and trees and primarily consume insects (Bent
1953, Schroeder 1982).

C. History in the project area

Information was not available on yellow warbler populations during the
preconstruction period. The yellow warbler is considered a common
species in Oregon (USFWS 1982). Breeding Bird Survey data collected
throughout the region over 11 years do not indicate significant popula-
tion changes for Oregon overall; however, population reductions have
occurred in certain localities within the state (USFWS 1982).

d. Assessment of impact

Habitat available to yellow warblers prior to project construction
consisted of 648 acres, about one-third of which was shrubland and
riparian vegetation (Table 11). The riparian and shrubland cover types
provided preferred habitat; however, the high elevation of the project
area and the preponderance of conifer habitat precluded optimum use of
the habitat overall. A suitability rating of 5 (average) was given for
the preconstruction habitat conditions, resulting in 324 HU's available
at that time.

After construction of the Hills Creek Project (1964), 304 acres of
habitat were available, a loss of 344 acres. Much of the habitat lost
was riparian hardwood and shrub. The suitability of the remaining
habitat was rated 1 (low) because recent disturbance to the vegetation
resulted in a relatively undeveloped shrub layer. Only 30 HU's were
available at that time for yellow warblers, a loss of 294 HU's from
preconstruction conditions.
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Table 11. Yellow  warbler: Act-es of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or qain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
ww (l=) (1979) construction to recent

Temperate conifer
forest, open 220 54 180 -166 40

Conifer-hardwood 105 84 -81 -102
forest 186

Deciduous hardwood (oak) 0 4 5 +4 +5

Riparian shrub 13 6 2 -7 -11

Riparian hardwood 211 13 15 -1% -1%

Coniferous wetland 0 17 20 +17 +20

Shrubland 18 105 264 +87 +246

TOTAL ACRES 648 304 570 -344 -78

Habitat Rating 5 1 2

HAB I T A T U N  ITS 324 xl 114 -2% -210
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By 1979, 570 acres of habitat were available. An increase in shrubland
accounted for most of the habitat increase. The habitat was rated 2
(poor), resulting in 114 HU's available to yellow warblers, a loss of
210 HU's from preconstruction conditions. The decrease in HU's repre-
sents a loss in the potential of the project area to support yellow
warblers and other wildlife species with similar habitat requirements.

10. American dipper

a. Importance

The American dipper was chosen as a target species because of its depen-
dence on free-flowing stream habitat and because of impacts which
occurred as a result of the project.

b. Habitat requirements

Dippers inhabit fast-flowing mountain streams throughout western North
America. Characteristics of nest sites vary with local habitat condi-
tions but usually include proximity to water, location above high water,
inaccessibility to terrestrial predators, and location on a horizontal
ledge or crevice for support (Sullivan 1973). Nests are often placed
among rocks or behind waterfalls (Gabrielson and Jewett 1940). Escape
cover is provided by logs, streamside vegetation, or the water in the
stream (Sullivan 1965).

Dippers ordinarily forage in riffles and faster waters l/2-2 feet deep
where many of the favored foods are concentrated (Bakus 1959). Aquatic
insect larvae are a major food source; terrestrial and flying insects,
amphibians, and fish are consumed less frequently (Bakus 1959, Thut
1970, Sullivan 1973).

C. History in the project area

Information was not available on populations of dippers during the pre-
construction period. It may be assumed, however, that because river and
stream habitats were more plentiful in the project area, dipper popula-
tions were larger prior to project construction than at present.

d. Assessment of impact

Prior to construction of the Hills Creek Project, 275 acres of available
habitat existed for dippers in the project area (Table 12). Tne suita-
bility of the habitat was rated 8 (high), for a value of 220 HU's,
because of the contiguous stream and bank habitat available on the main
river (8.5 miles) and tributaries, which provided the requirements for
dipper foraging, cover, and reproduction. The preconstruction habitat
value was 220 HU's.

Construction of the project resulted in a reduction of over 200 acres of
available habitat from preconstruction conditions. Greatest losses
occurred in the sand/gravel/cobble and river cover types (Table 12).
The remaining habitat was assigned a suitability rating of 1 (low) at
postconstruction (1964) and 3 (below average) in 1979. Rationale for
the ratings included the limited amount of nesting and foraging habitat
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Table 12. American dipper: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
mw (1-u (1979) construction to recent

Conifer-hardwood
forest 10 0 0 -10 -10

Riparian shrub 13 6 2 -7 -11

Riparian  hardwood 20 2 2 -18 -18

Sand/gravel/cobble 75 6 4 -69 -71

River 157 29 38 -128 -119

Reservoir* 0 20 20 +20 +20

TOTAL ACRES 275 63 66 -212 -209

Habitat Rating 8 1 3

HABITAT UNITS 220 6 20 -214 -200

*Represents a portion of total acres present.

-43-



available. Stream riffles and pools were limited except at the upper
end of the reservoir and Packard Creek arm during drawdown. Post-
construction suitability was rated lower because of the recent human
activity in the area and habitat disturbance as a result of project
construction. In 1964, 6 HU's were available to dippers. In 1979,
20 HU's were available, a loss of 200 HU's from preconstruction to
recent conditions. The decrease in HU's represents a loss in the
potential of the project area to support dippers and other species which
use river and stream habitat.

11. Pileated woodpecker

a. Importance

The pileated woodpecker is a primary cavity excavator. Vacated wood-
pecker cavities are used by many birds and mammals for reproduction,
roosting, shelter, or hibernation (Bull and Meslow  1977). The pileated
woodpecker was chosen as a target species because of its preference for
old-growth and mature forest habitat, to represent species which use
those cover types, and because of impacts which occurred as a result of
the project.

b. Habitat requirements

Pileated woodpeckers in western Oregon find optimum habitat for nesting
and foraging in old-growth Douglas-fir forests (Meslow  et al. 1981).
Pileated woodpeckers also nest in true fir and deciduous trees (Bent
1964, Conner et al. 1975). Critical habitat components are large snags,
large trees, diseased trees, dense forest stands, and high snag
densities (Bull 1975). Pileated woodpeckers prefer to nest in 2-storied
stands with a crown closure of approximately 70% and in trees or snags
with a dbh greater than 20 inches (Bull 1975, Bull and Meslow 1977,
Schroeder 1983).

Foraging habitats of pileated woodpeckers contain high densities of logs
and snags, dense canopies, and tall shrub cover. Carpenter ants and
their larvae, and other wood-boring insects are the primary food items
of pileated woodpeckers (Bull 1975).

C. History in the project area

Information was not available on populations of pileated woodpeckers
during the preconstruction period. It may be assumed, however, that
because old-growth forests were more plentiful in the project area prior
to project construction, pileated woodpecker populations were larger
than at present.

d. Assessment of impact

The project area prior to construction contained an estimated 4,007
acres of habitat available to pileated woodpeckers. The combination of
old-growth forests (3,136 acres), riparian hardwoods, and mature
second-growth conifer forests made conditions nearly ideal and resulted
in a habitat suitability rating of 9 (high) (Table 13).
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Table 13. Pileated  woodpecker: Acres of habitat availabel and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction

(lg@) uw (1979) construction to recent

Temperate conifer
forest, open 220 54 180 -166 -40

Temperate conifer
forest, closed 254 24 63 -230 -191

Temperate conifer
forest, old growth 3,136 442 442 -2,694 -2,694

Conifer-hardwood
forest

Deciduous hardwood (oak)

Riparian hardwood

Coniferous wetland

186 105 &I -81 -102

0 4 5 +4 +5

211 13 15 -1% -1%

0 17 M +17 +iO

TOTAL ACRES 4,007 659 xl9 -3,348 -3,198

Habitat Rating 9 4 5

HABITAT UNITS 3,606 264 405 -3,342 -3,201
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After construction of the Hills Creek Project (1964) 659 acres of
habitat were available, a loss of 3,348 acres of high quality habitat.
The remaining habitat was rated 4 (below average) because there were no
large tracts of old-growth forest within the affected area, and because
of recent habitat disturbance and human activity. The resulting loss
was 3,342 HU's from preconstruction conditions.

The amount of habitat available to pileated woodpeckers in 1979 was 809
acres (Table 13). The suitability of this habitat was rated 5
(average). Foraging habitat quality was considered average because of
the limited amount of down logs and snags available. The remaining
habitat contained few potential nest sites. The lack of large
old-growth forest and the potential for human disturbance prevented
assessment of a higher rating. The 405 HU's available to pileated
woodpeckers in 1979 represent a loss of 3,201 HU's from the 3,606 HU's
present prior to construction. The decline in HU's represents a loss in
the potential of the project area to support pileated woodpeckers and
other wildlife species with similar habitat requirements.

12. Northern spotted owl

a. Importance

The northern spotted owl is currently classified by ODFW as threatened
in Oregon. Populations in Oregon appear to be declining as old-growth
conifer forests are gradually eliminated (Forsman et al. 1985). The
spotted owl is frequently used as an indicator species in the Pacific
Northwest because it is sensitive to land use actions affecting
old-growth forests. The spotted owl was chosen as a target species
because of its threatened status, management emphasis within Oregon,
because of its dependence on old-growth froests, and to represent the
group of species which find optimum habitat in old-growth forests.

b. Habitat requirements

Recent studies in western Oregon identified old-growth forests as
required habitat for spotted owls (Forsman et al. 1977, 1984). Ninety-
eight percent of the pairs located by Forsman et al. (1984) were found
in unlogged old-growth forests (>200 years old) or in mixed forests of
old-growth and mature timber. Nesting habitat is provided by multi-
layered (uneven-aged) old-growth forests. Most spotted owl nests in
western Oregon are located in cavities in old-growth conifers; others
occur on platforms in mature or old-growth conifers (Forsman et al.
1984). Nests are typically found within 1,000 feet of a spring or small
stream. Spotted owls also prefer old-growth forests for roosting (more
than 90% of the time), because these forests provide protection under
most weather conditions (Forsman et al. 1984).

Radio-tagged owls on the west slope of the Cascade Mountains show a
strong preference for foraging in unlogged old-growth forests (Forsman
et al. 1984). Second-growth forests older than 25-35 years of age
provide marginal foraging habitat. The diet of spotted owls varies
seasonally, with a variety of mammals, birds, and insects consumed.
Mammals comprise 92% of all prey taken (Forsman et al. 1984). During

-46-



fall and winter, the primary prey of spotted owls in forests of
Douglas-fir and western hemlock are northern flying squirrels. During
spring and summer, snowshoe hares, shrews, pocket gophers red tree
voles, western red-backed voles, small birds, and insects'become
increasingly common in the diet (Forsman et al. 1984).

C. History in the project area

Spotted owls were historically thought to be uncommon or rare throughout
their range because they inhabit dense forests and were seldom observed
(Forsman et al. 1985). Prior to the late 1960's,  techniques did not
exist which allowed the collection of reliable population data (Forsman
et al. 1984). It may be assumed, however, that historically the acreage
of old-growth forest was greater and consequently spotted owl popula-
tions were larger than they are now. Two spotted owl management areas
(SOMA's)  are located within 1 mile of the east side of the reservoir and
1 SOMA is located west of the reservoir.

d. Assessment of impact

Habitat available to spotted owls in the affected area prior to project
construction consisted of 3,796 acres, 3,136 acres of which were old-
growth conifer forest (Table 14). The suitability of the habitat for
spotted owls was assessed a value of 8 (high), yielding 3,037 HU's. The
contiguous acres of old-growth forest provided food, cover, and breeding
requirements.

Construction of the Hills Creek Project resulted in the loss of 2,694
acres of old-growth forest (Table 14). The remaining fragmented habitat
could not support spotted owls; however, spotted owls from adjacent
old-growth areas may use portions of the remaining habitat for
foraging. The suitability of the remaining habitat was rated 1 (low)
and valued at 63 HU's at postconstruction and 60 HU's more recently
(Table 14). Construction of the Hills Creek Project resulted in the
loss of over 2,970 HU's. The decline in HU's represents a loss in the
potential of the project area to support spotted owls and other wildlife
species with similar habitat preferences requirements.

In addition to the loss of habitat, the presence of Hills Creek
Reservoir may inhibit movement of spotted owls in the area
al. (1984) reported that owls with home ranges adjacent to

.

Reservoir rarely crossed the reservoir except at the upper
is less than 164 yards wide. The reservoir may prevent ow
fron extending their home ranges, which could be necessary
survival if adjacent old-growth forests are logged and no
available as habitat.

Forsman et
Blue River
end where it
s in the area
for their
onger

13. Bald eagle

a. Importance

The bald eagle is classified by ODFW and USFWS as threatened in Oregon.
The Pacific States Bald Eagle Recovery Team (1982) set recovery goals
for bald eagle populations in Oregon and identified Hills Creek
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Table 14. Spotted owl: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post- Loss or gain (+ or -)
construction construction Recent Pre- to Post- Preconstruction
ww (lgw (1979) construction to recent

Temeprate conifer
forest, open 220 54 54 -166 -166

Temperate conifer
forest, closed 254 24 24 -230 -230

Temperate conifer
forest, old growth 3,136 442 442 -2,694 -2,6M

Conifer-hardwood
forest. 186 105 84 -81 -102

TOTAL ACRES 3,7% 625 604 -3,171 -3,192

Habitat Rating

HABITAT UNITS 3,037 63 60 -2,974 -2,977
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Reservoir as a "key area" with 1 known bald eagle territory, 3 potential
territories, and a wintering population of 10 birds. Potential nesting
areas were determined by historical nest records, occasional sightings
of adult eagles, and/or presence of old-growth forests within 1 mile of
a water body possessing a good supply of fish and/or waterfowl. The
bald eagle was chosen as a target species because of its threatened
status, management emphasis within Oregon and specifically at Hills
Creek Reservoir, and because bald eagles may have benefited from the
construction of the Hills Creek Project.

b. Habitat requirements

Bald eagles find optimum nesting and roosting habitat in old-growth
forests (Meslow et al. 1981). In western Oregon, Douglas-fir is the
most frequently used tree species for nesting (Anthony et al. 1982).
Tree structure and uneven-aged forest stands appear to be more impor-
tant, however, than tree species in the selection of nest trees. Nest
trees are typically the largest tree in the stand and are usually
located within 1 mile of large bodies of water (Anthony et al. 1982).
Winter roosting sites are characterized by a protected microclimate,
stout perches high above the ground, a clear view of surrounding
terrain, and freedom from human activity (Hansen et al. in Stalmaster et
al. 1985). Bald eagles use both deciduous roosts in riparian habitat
and coniferous roosts for protection from adverse weather (Stalmaster
and Newman 1979). Bald eagles use mature or old-growth roost trees that
are larger than the average size of surrounding trees (Hansen et al.
1980, Keister 1981, Anthony et al. 1982).

Bald eagles forage in open areas, usually associated with rivers, lakes,
or coastal shorelines (Stalmaster et al. 1985). The Pacific States Bald
Eagle Recovery Team (1982) stated that food supply is probably the most
critical component of bald eagle wintering habitat in the Pacific
Region. The most c o m m o n  foods of eagles in this region include fish,
waterfowl, and carrion. Anadromous fish, trout, whitefish, squawfish,
carp, suckers, and tui chubs are consumed by eagles (Pacific States Bald
Eagle Recovery Team 1982). Waterfowl are an important food item for
eagles in the Klamath Basin (Keister 1981) and at some reservoirs on the
Columbia River (Fielder 1982). Studies in Washington (Servheen 1975,
Stalmaster 1976) identified mammalian carrion as an important alternate
food source. Because the young are less tolerant of food deprivation
than adults, a constant food supply is most important during the nesting
season (Stalmaster et al. 1985).

Perching sites are another important feature of bald eagle habitat.
Proximity to food is the primary factor governing selection of perching
sites (Steenhof et al. 1980). Preferred perching sites are on the edge
of stands and include the tallest trees with strong, lateral branches
nigh in the crown (Stalmaster et al. 1985).
"sentry"

Perches may also be used as
sites by breeding adults for defending the nest.

preferred perching sites in winter,
Snags are

and when near the nest tree, are
preferred perching locations during the nesting season (Stalmaster and
Newman 1979, Forbis et al. in Stalmaster et al. 1985).
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C. History in the project area

Information was not available on the status of bald eagle populations in
the project area prior to construction. One adult and 5 immature eagles
were observed in the Hills Creek area during the 1982 mid-winter bald
eagle survey. Three adult eagles were observed in 1983. The area
currently supports an estimated wintering population of 10 bald eagles.

d. Assessment of impact

Prior to project construction the affected area contained 3,820 acres of
bald eagle habitat (Table 15). Most of this acreage was old-growth
forest, which provided potential nesting and roosting sites. The tribu-
taries and 8.5 miles of river provided a limited prey base. Anadromous
fish were not present because of Lookout Point and Dexter dams. The
suitability of this habitat was rated 4 (below average) for bald eagles,
indicating 1,528 HU's were available prior to project construction.

Construction of the Hills Creek Project resulted in the loss of
3,054 acres of terrestrial habitat used by bald eagles for nesting and
perching. The project created an additional 2,591 acres of aquatic
habitat used by bald eagles for foraging. The fish prey base was
adequate, but perch sites were lacking. Potential nesting sites were
available. Increased human access resulting from the project may cause
disturbance to feeding, nesting, or roosting bald eagles. The suita-
bility of the habitat directly after completion of the project (1964)
was rated 5 (average) and in 1979 was rated 6 (above average) because of
an increased prey base. By 1979, 3,357 acres of bald eagle habitat were
present in the affected area and the relative value of that habitat was
2,014 HU's (Table 15). From preconstruction conditions to 1979,
486 HU's were gained as a result of the project.

14. Osprey

a. Importance

The osprey is included on the USFWS (1982) list of national species of
special emphasis and was chosen as a target species because of manage-
ment interest within Oregon, and because this species may have benefited
from the construction of the Hills Creek Project.

b. Habitat requirements

Ospreys inhabit m i d to late-stage forests near lakes or large rivers.
Nests are usually located within 1 mile of water (Koplin 1971). Nests
are most commonly on the top of partially or completely dead trees
ranging in height from 50-250 feet (French and Koplin 1972). Lind
(1976) reported an average height of 120 feet and average dbh of
43 inches for osprey nest trees adjacent to Crane Prairie Reservoir,
Oregon. In addition to the nest tree, at least one other large tree
located within 150 yards of the nest is regularly used by the nesting
pair and fledglings for sunning, protection from wind, and as a
"lookout" perch and feeding post (Lind 1976, Zarn undated). Ospreys
require open and clear water for foraging. Their diet is almost
exclusively fish, generally 6-12 inches in length (Lind 1976).
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Table 15. Bald eagle: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- Post-
construction

Loss or gain (+ or -)
construction Recent Pre to Post-

ww
Precosntruction

mw (1979) construction to recent

Temperate conifer
forest, open

Temperate conifer
forest, closed

Temperate conifer
forest, old growth

Conifer-hardwood
forest

Riparian  hardwood

Sand/gravel/cobble

River

Reservoir

50

5

3,136 442 442 -2,694 -2,694

186 105 84 -81 -102

211 13 15 -198 -1%

75 6 4 -69 -71

157 29 38 -128 -119

0 2,710 2,710 +2,710 +2,710

40

24 24 +19

40 -10 -10

+19

TOTAL ACRES 3,820 3,369 3,357 -451

Habitat Rating 4 5 6

HABITAT UNITS 1,528 1,685 2,014 +157
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C. History in the project area

The only information available on osprey populations during the
preconstruction period was a study by Gullion (1951) in which the osprey
was reported to be an unocmmon summer resident of Lane County during the
period 1938-48. In 1976, Henny et al. (1978) identified 2 nesting pairs
at Hills Creek Reservoir. There are currently 4 osprey nests near Hills
Creek, 3 of which are active (B. Ferry, ODFW, pers. commun.).

d. Assessment of impact

Osprey habitat within the affected area consisted of old-growth and the
larger open and closed conifer forest stands, conifer-hardwood forest,
riparian hardwood, sand/gravel/cobble, and river cover types. Prior to
construction of the project, 3,820 acres of habitat were available to
ospreys within the affected area (Table 16). The suitability of the
habitat for ospreys during the breeding season was assessed as 6 (above
average) by the interagency evaluation group. Thus, 2,292 HU's were
available to ospreys prior to construction. Nesting requirements were
met and although anadromous smolts were not available because of Lookout
Point and Dexter dams, resident fish probably provided an adequate prey
base.

Construction of the Hills Creek Project resulted in a loss of
3,074 acres of terrestrial habitat available to ospreys for nesting and
perching. The project created an additional 2,591 acres of aquatic
habitat which could be used by ospreys for foraging. Hills Creek
Reservoir probably benefited osprey populations in the project area by
creating this additional foraging habitat, although foraging conditions
were less than optimum because of turbidity and lack of perch sites near
water. The project has resulted in increased human access and
disturbance which may adversely affect nesting success. The suitability
of the habitat directly after completion of the project (1964) was rated
6 and in 1979 was rated 7 (above average) because of an increased prey
base. By 1979, 3,337 acres of habitat were available to ospreys. The
relative value of the habitat was 2,336 HU's (Table 16). This would
indicate that 44 HU's were gained for ospreys as a result of the
project.

V. SUMMARY

The Hills Creek Project inundated, extensively altered, or affected
4,662 acres of land and river in the Middle Fork Willamette River
drainage. Impacts to wildlife centered around the loss of 2,694 acres
of old-growth forest and 207 acres of riparian habitat. Seventeen cover
types were identified within the area directly affected by construction
and operation of the hydroelectric-related components of the project.
Acreages of each cover type were calculated for 3 time periods: prior to
project construction (1944), directly after construction (1964), and
more recently (1979) (Table 1).

Project impacts were evaluated for 15 wildlife species or species groups
selected from the list of species likely to occur in the project area
(Appendix A). A habitat-based evaluation system was used to assess the
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Table 16. Osprey: Acres of habitat available and lost, habitat ratings, and habitat
units at Hills Creek Project.

Cover Type

Pre- POst- Loss or gain (+ or -)
construction construction Recent Pre to post- Preconstruction
mw (lgw (1979) construction to recent

Temeprate conifer
forest, open

Temperate conifer
forest, closed

Temperate conifer
forest, old growth

Conifer-hardwood
forest

Riparian hardwood

Sand/gravel/cobble

River

Reservoir

50

5

3,136 442 442 -2,694 -2,694

186 105 84 -81 -102

211 13 15 -198 -1%

75 6 4 -69 -71

157 29 38 -128 -119

0 2,710 2,710 +2,710 +2,710

20 20

24 24 +19

-30 -30

+19

TOTAL ACRES 3,337

Habitat Rating 6 6 7

HABITATT UNITS 2,292 2,009 2,336 -283 +44
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suitability of preconstruction, postconstruction, and recent habitat for
the target species or species groups. Losses or gains to these species
as a result of the hydroelectric-related components of the Hills Creek
Project were calculated and are summarized in Table 17. Impacts
resulting from the Hills Creek Project included the loss of winter range
for Roosevelt elk, and the loss of year-round habitat for black-tailed
deer, black bear, cougar, river otter, beaver, ruffed grouse, spotted
owl and other nongame species. Bald eagle and osprey were benefitted by
an increase in foraging habitat.

Impacts to target species were measured by determining the difference
between habitat units (HU's) prior to construction and after construc-
tion. HU's are a measure of the quantity (habitat area) and quality
(suitability) of available habitat. One HU is equivalent to 1 acre of
optimum habitat. In most cases the losses in HU's were greater
irrrnediately following project construction than when measured 16 years
after completion of the project because of natural revegetation in the
portion of affected area which was not inundated. These differences are
discussed in the target species sections of the report. To simplify the
summary table, however, only losses or gains which occurred from pre-
construction to the more recent condition were addressed. The habitat
units lost or gained (Table 17) represent the change in the potential of
the habitat to support the given species at one point in time. That
potential, however, was lost over the entire life of the project, a
point which should be remembered when planning mitigation. It should
also be noted that HU's lost or gained are not totaled among species.
Each species was evaluated separately. When mitigation, enhancement or
protection measures are conducted, a single activity may improve the
habitat for more than one species and would be credited for doing so.
If it is not possible to mitigate in-kind (for the same species which
experienced losses), out-of-kind mitigation, and hence trade-off miti-
gation may have to be negotiated. Benefits to bald eagles and ospreys,
for example, may be credited against losses to other species during the
process of establishing trade-off mitigation levels.

In most cases it was not practical or possible to estimate the number of
animals lost or gained as a result of the project. Site specific wild-
life population estimates prior to construction were not available.
Density estimates were available for the Middle Fork Willamette River
drainage in 1948 (OSGC) for deer and grouse, but these figures were
generalized and not representative of the actual losses which occurred
at the Hills Creek Project. For example, density estimates for deer do
not reflect the level of use the project area might have received during
severe winter conditions and, thus, its long term importance to the deer
population in the drainage. The Hills Creek site was considered by the
evaluation team to be above average ruffed grouse habitat, which may
have supported a higher density of grouse than indicated by the average
estimate for the drainage. The technique used in 1948 to estimate deer
and grouse densities was not documented. The estimates were made
8 years prior to initiation of project construction. Possibly the
factor which most complicates the attempt to estimate the number of
animals lost or gained as a result of the Hills Creek Project is the
considerable change in conditions for wildlife in the Willamette Basin
caused by timber harvesting and increased human development. The nubmer
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Table 17. Summary of impacts (preconstruction to recent) to target species as a result of the
hydroelectric-related components of the Hills Creek Project, Middle Fork Willamette River,
Oregon.

Estimated
Acres of habitat Habitat Units No, animals

Species (group) lost or gaineda lost or gainedab lost or gainedb Impacts

BIG GAME -2,912 -3,203 Unknown Loss of winter habitat.
Roosevelt elk Migration and movement

inhibited or blocked.
Increased disturbance.

Black-tailed deer -2,912 -2,912 Unknown Loss of winter/summer habitat.
Migration and movement

Al
inhibited or blocked.

ul Increased disturbance.
I

Black bear -3,011 -2,958 Unknown Loss of year-round habitat.
Movement inhibited.
Increased disturbance,

Cougar -2,826 -2,381 Unknown Loss of habitat. Loss of
habitat for prey species.
Increased disturance.

FURBEARERS

River otter

Beaver

-387

-477

-384 -1 to 7c on Middle Fork Loss of year-round habitat.
only, does not include Movement inhibited or
tributary streams blocked,

-326 -60 to 85c on Middle Loss of year-round habitat.
Fork only, does not Movement inhibited or blocked.
include tributary
streams



Table 17 (contd.). Summary of impacts (preconstruction to recent) to target species as a result of the
hydroelectric-related components of the Hills Creek Project, Middle Fork Willamette
River, Oregon.

 - - -  - . -
Estimated

Acres of habitat Habitat Units No. animals
Species (group) lost or gaineda lost or gainedab lost or gainedb Impacts

UPLAND GAME

Ruffed grouse -167 -468 -1  to  10d Loss of year-round habitat.

WATERFOWL

Harlequin duck -246 -269 Unknown Loss of breeding and foraging
habitat.

I Barrow's goldeneye, Loss of breeding habitat.

z common goldeneye, +2,207 +323 Unknown Additional migratory resting
I bufflehead, and and foraging habitat provided.

common merganser

NONGAME S P E C I E S
Yellow warbler -78 -210 Unknown Loss of breeding and migratory

habitat.

American dipper
-~-----
-209 -200 Unknown Loss of year-round habitat.

Pileated woodpecker -3,198 -3,201 Unknown Loss of year-round habitat,
Increased disturbance,

Spotted owl -3,192 -7,977 Unknown Loss of year-round habitat.
Movement probably inhibited.
Increased disturbance.

Bald eagle -463 +486 Unknown Loss of nesting and roosting
habitat. Increased
disturbance, Foraging habitat
probably increased.



Table 17 (contd,). Summary of impacts (preconstruction to recent) to target species as a result of the
hydroelectric-related components of the Hills Creek Project, Middle Fork Willamette
River, Oregon.

  
Estimated

Acres of habitat Habitat Units
Species (group)

No. animals
lost or gaineda lost or gainedab  lost or gainedb Impacts

  ----- - -
Osprey -483 +44 Unknown Loss of nesting and perching

habitat. Increased
disturbance. Foraging habitat
probably increased.

a From preconstruction (1944) to recent (1979).

b This number represents the losses or gains at one point in time, not over the life of the project.

c Based on ODFW 1982 density estimates for Lane County (see target species section of report).

d Based on OSGC 1948 and ODFW 1982 estimates (see target species section of report).



of animals using the site at a given time does not adequately reflect
the level of project impact because population fluctuations have
occurred as a result of other factors. The potential of the affected
area to support wildlife was altered as a result of the project and that
change can be quantified in terms of HU's.

Impacts considered in this report were limited to effects of construc-
tion and operation of the hydroelectric-related components of the Hills
Creek Project unless otherwise stated. These impacts would have
occurred even if the project was not used for flood control or other
nonhydroelectric purposes. Quantitative impacts considered were limited
to the area directly affected by the project. Cumulative or system-wide
impacts were not quantitatively assessed. Losses of wildlife and wild-
life habitat resulting from increased human development as a result of
the Willamette Reservoir System were not addressed. Indirect impacts
such as degradation of habitat adjacent to the project site as a result
of increased human development and recreational use were not measured.

No documentation was found nor were resource agency personnel aware of
any mitigation, enhancement, or protection measures implemented by USACE
at the Hills Creek Project to offset impacts to wildlife resulting from
construction or operation of the project (Bedrossian et al. 1984).
During consultation/coordination meetings, USACE  representatives
requested the Hills Creek loss statement acknowledge USACE's  implementa-
tion of mitigation measures for anadromous fish.
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APPENDIX A

WILDLIFE SPECIES POTENTIALLY OCCURING IN THE HILLS CREEK DAM
AND RESERVOIR PROJECT AREA 1

(PRECONSTRUCTION AND/OR POSTCONSTRUCTION)

Herpti  les

Northwestern salamander
Long-toed salamander
Cope's giant salamander
Pacific giant salamander
Olympic salamander
Clouded salamander
Oregon slender salamander
Ensatina
Dunn's salamander
Western redback salamander
Roughskin newt
Western toad
Pacific tree frog
Tailed frog
Red-legged frog
Foothill yellow-legged frog
Cascade frog
Bullfrog
Spotted frog
Western pond turtle
Northern alligator lizard
Southern alligator lizard
Short-horned lizard
Western fence lizard
Western skink
Rubber boa
Racer
Sharptail snake
Ringneck  snake
Gopher snake
Western terrestrial garter snake
Northwestern garter snake
Comon garter snake
Western rattlesnake

Birds

Common loon
Pied-billed grebe
Horned grebe
Red-necked grebe
Eared grebe
Western grebe

Double-crested cormorant
American bittern
Great blue heron
Great egret
Green-backed heron
Greater white-fronted goose
Canada goose
Wood duck
Green-winged teal
Mallard
Northern pintail
Blue-winged teal
Cinnamon teal
Northern shoveler
Gadwall
American wigeon
Canvasback
Redhead
Ring-necked duck
Greater scaup
Lesser scaup
Harlequin duck
White-winged scoter
Common goldeneye
Barrow's goldeneye
Bufflehead
Hooded merganser
Common merganser
Ruddy duck
Turkey vulture
Osprey
Bald eagle
Northern harrier
Sharp-shinned hawk
Cooper's hawk
Northern goshawk
Red-tailed hawk
Golden eagle
American kestrel
Merlin
Peregrine falcon
Prairie falcon
Ring-necked pheasant
Blue grouse

1 Based on species list for reproductive habitat, Willamette National
Forest and Oregon Nongame Wildlife Management Plan, review draft.
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Birds (Continued)

Ruffed grouse
California quail
Mountain quail
Virginia rail
Sora
American coot
Sandhill Crane
Killdeer
Greater yellowlegs
Solitary sandpiper
Spotted sandpiper
Western sandpiper
Least sandpiper
Baird's sandpiper
Dunlin
Long-billed dowitcher
Common snipe
Wilson's phalarope
Ring-billed gull
Western gull
Black tern
Rock dove
Band-tailed pigeon
Mourning dove
Barn owl
Western screech owl
Great horned owl
Northern pygmy owl
Spotted owl
Barred owl
Great gray owl
Long-eared owl
Northern saw-whet owl
Common nighthawk
Black swift
Vaux's swift
Calliope humningbird
Rufous hummingbird
Allen's hummingbird
Belted kingfisher
Lewis' woodpecker
Red-breasted sapsucker
Williamson's sapsucker
Downy woodpecker
Hairy woodpecker
White-headed woodpecker
Three-toed woodpecker
Black-backed woodpecker
Northern flicker
Pileated woodpecker
Olive-sided flycatcher
Western wood pewee

Hammond's flycatcher
Dusky flycatcher
Western flycatcher
Western kingbird
Horned lark
Purple martin
Tree swallow
Violet-green swallow
Northern rough-winged swallow
Bank swallow
Cliff swallow
Barn swallow
Gray jay
Steller's jay
Scrub jay
Clark's nutcracker
American crow
Common raven
Black-capped chickadee
Mountain chickadee
Chestnut-backed chickadee
Bushtit
Red-breasted nuthatch
White-breasted nuthatch
Pygmy nuthatch
Brown creeper
Rock wren
Canyon wren
Bewick's wren
House wren
Winter wren
Marsh wren
American dipper
Golden-crowned Kinglet
Ruby-crowned Kinglet
Western bluebird
Mountain bluebird
Townsend's solitaire
Swainson's thrush
Hermit thrush
American robin
Varied thrush
Wrentit
Water pipit
Bohemian waxwing
Cedar waxwing
European starling
Solitary vireo
Hutton's vireo
Warbling vireo
Red-eyed vireo
Tennessee warbler
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Birds (Continued)

Nashville warbler
Yellow warbler
Black-throated blue warbler
Yellow-rumped warbler
Black-throated gray warbler
Townsend's warbler
Hermit warbler
American redstart
MacGillivray's warbler
Comnon yellowthroat
Wilson's warbler
Yellow-breasted chat
Western tanager
Black-headed grosbeak
Lazuli bunting
Green-tailed towhee
Rufous-sided towhee
Brown towhee
Chipping sparrow
Brewer's sparrow
Vesper sparrow
Savannah sparrow
Fox sparrow
Song sparrow
Lincoln's sparrow
Golden-crowned sparrow
White-crowned sparrow
Harris' sparrow
Dark-eyed junco
Red-winged blackbird
Western meadowlark
Brewer's blackbird
Brown-headed cowbird
Northern oriole
Rosy finch
Pine grosbeak
Purple finch
Cassin's finch
House finch
Red crossbill
White-winged crossbill
Pine siskin
Lesser goldfinch
American goldfinch
Evening grosbeak
House sparrow

Mammals

Virginia opossum
Vagrant shrew
Dusky shrew

Pacific shrew
Water shrew
Pacific water or Marsh shrew
Trowbridge's shrew
Shrew-mole
Townsend's mole
Coast mole
Little brown myotis
Yuma myotis
Long-eared myotis
Fringed myotis
Long-legged myotis
California myotis
Silver-haired bat
Big brown bat
Hoary bat
Townsend's big-eared bat
Pallid bat
Pika
Brush rabbit
Snowshoe hare
Mountain beaver
Yellow-pine chipmunk
Townsend's chipmunk
Siskiyou chipmunk
Yellow-bellied marmot
California ground squirrel
Golden-mantled ground squirrel
Western gray squirrel
Douglas' squirrel
Northern flying squirrel
Botta's pocket gopher
Western pocket gopher
3eaver
Deer mouse
Dusky-footed woodrat
Bushy-tailed woodrat
Western red-backed vole
Heather vole
White-footed vole
Red tree vole
Townsend's vole
Long-tailed vole
Creeping vole
Water vole
Muskrat
House mouse
Pacific jumping mouse
Porcupine
Nutria
Coyote
Red fox
Gray fox
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Mammals (Continued)

Black bear
Rigntail
Raccoon
Marten
Fisher
Ermine
Long-tailed weasel
Mink
Wolverine
Badger
Western spotted skunk
Striped skunk
River otter
Mountain
Lynx
Bobcat
Roosevelt
Mule deer
Black-tail

ion

elk

ed deer

-71-



APPENDIX B

Interagency Habitat Evaluation Group
Hills Creek Project

Name Agency

Karen Bedrossian
Geoff Dorsey
Larry Gangle
Ed Harshman
Ken Kestner
Jim Noyes
Mary Potter
Pat Wright

ODFW
USACE
USFS
USFS
USFS
ODFW
ODFW
USFWS
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APPENDIX C

Comments

(1) State agency ( ODFW)

(2) Federal agencies (USFWS and USFS)

(3) Tribes

No tribes are involved with the actions taken at the Hills Creek
Project.

(4) Facility operator (USACE)

BPA requested comments on the May 1985 Hills Creek draft report by
26 July 1985. USACE had not submitted comments by 3 September 1985
when the final report was typed; therefore, USACE comments could
not be incorporated into the report.

(5) Other (PNUCC)
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ODFU Comments: _ _.__._ . _~.-. 
Department of Fisl~ and Wi/dhfe 
606 s W MILL STflEET. 1’0 IWX 3!,03. POATLAND. OIIEGON Y771)11 

Mr . ,lJnws R. HPycr 
D~visloll of f ash dnd Wildlife 
t3unncvtll~ Power AdIlllfltStt’dLtO!l 
PO Box 3621 
Portldnd, OR 97208 

DPJ~ Mr. Meyer: 

Ihe tollowlng comnents respond to your request, ddted ?I June 1985. to review 
the Loss Assessment Report for Hills Creek Dam and Reservoir project. 

Ihe tILlIs Creek loss Assessment presents dn dndlys!s of the Impacts to 
w\ldllfc dnd wtldllfe hdbttdt resulting from lhe construction dntl oyerdtlon of 
the hydroelectric-related components of the project. The Hills Creek Project 
inunodted. extensively altered, or directly affected 4,662 acres of ldnd and 
rlvcr in the Mlddle Fork Willdmette River drdindge. Impacts to wlldlife 
centered around the loss of 2,694 acres of old-growth forest and 207 acres of 
riparidn hdb\tat. Important Roosevelt elk winter range was lost, as was 
yedr-round hdbitdt for black-tailed deer, bldck bear. cougdr, river otter, 
bcdver, spotted owl, and other nongdme rpecles. Impacts of the project 
tncluded: blockdge or inhibition of animal mlgrdtfon or movement; loss of 
thermdl dnd/or hldlng cover; alteration of open dred and cover Intersperston; 
loss of breeding, pdrturltfon dnd/or redring hdbitdt; frdymentdtlon of 
contlyuous hdbltrt; lbss or alteration of dvailable fordye; loss of nesting, 
prrchlng and/or roosttng sites; and avoidance of the project area by wildlife 
durlny constructton. 

The Ilills Creek loss Assessment cledrly shows the potential of the dred to 
Support wlldlife uds altered as a result Of the project. lhdt Chdnye was 
qudntlffed in terms Of Hdbftat UnltS. In this study, the Ilabftst Units lost 
or grlned represent the change ln the potentldl of the habitat to support the 
given species at one po!nt In ttme. That potentlel, It should be emphdslred, 
wds lost over the entlre life of the project. Ndbitdt Units also may serve as 
d guide towdrd developing mttcgation plans, as well do provide a method of 
medsurlng the success of mltlgatton Implementation. 

The Oregon Depdrtment of Fish dnd Wlldllfe hds d legal mdnddte “To mdintdln 
dll species of wLldl\fe at optimum levels dnd prevent the serlour depletion of 
dny \ndlgenous species,’ and ‘TO develop dnd manage the lands and w&err of 
thls Stdte In a manner thdt will cnhdnce the production dnd public cnjoyrncnt 
of Y1 Id1 IfC.” In dCCOrddnCe with this Illdrlddte, the Oregon Ch!pdrImerrt ot Fish 
dnd Uildllfe hds d policy to request mltlgdtlon when losses to dnlwdl 
pUpuldtl0nS dnd hdbitdt result from project construction dnd operdtion. I hese 
pojiccer dre COnSlStent with the Northwst Power Pldrlrllny Act dnd Ylldlife 
Program purpose *to protect, mitlgdtr, dnd enhance fish dnd wildlife to the 

Explanations or Hodifications (cont.): 

No axplenetlone or report modiflcetions necessary. 
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USFWS Cements: 

United States Ikpartment of the Interior 
!lSll AND HII.DI.IFX St3tVK’E 

Dlvlllon of Ccoloqlral Servicer 
Portland Pleld Otflce 
727 N. 1. 26th Avenue 

Portland, Oreqo” 97232 

September 13, 19.95 

L(r * John Palrn%ky, Director 
Ilivl,lcn of rlmh and HIldllfe 
Attill James Ncyer 
nonnrv111c power AdmI”lrtcatlo” 
P. 0. “OK 3621 
Portland, Orrqon 97209 

Dear 4~. Palcnakyt 

NC hare rrvlcwd the draft loar atatcmcnt report8 for rouqar, Allla Creek, 
Drrtrr, and Lcokout Point hydroelectric projecta. The followinq commcntr 
are belnq provldcd for lnclu~lon ln each of the Clnsl loam strtcmrnte. 

In “UC oplnlon, the reporta l r. ~11 rr1tt.n and adequately dcrcrtb. the 
on-site rlldllle Impacta of each project. A comprchennlve rvrlustlon, 
based on habltnt lupprted hy populatlo” data when svsllahlc, “a. conducted 
by . dlwrme team of rlldllfr bloloqlrta f~nlllar rlth the area’* wlldllfc 
rCI0”rC.I. Our rqcncy actively partlclpatsd In each eraluatlon and we 
bellrvr the method9 employed to ldrntlfy the rlldllfc lnpacem at each 
project rrmulted In . Crlr and accurate l nrlyrlr of project Impacts. 

It 11 Important to note Chat durlnq each of the cvaluatlon-, the Impact9 
wrc idcntlfled on l CCJ~CC~SUS ham19 hy thr evsluatlon tram. Thll format 
provldrd for a thorough dleae.slon ol lnpacte, both brnrflclrl and 
and provldcd a forum for rcaolvlnq dlCf9renccs In a nanncc mutually 

rdverac, 

acceptable to each aqrncy’m team rcprracntatlvc. To the bcot of our 
knowledqe, the lmprctl ldcntlllcd In the loss atatcmrnts sccurrt9ly reflect 
both the dlacus9lo~~m and drclllonl of the waluaClon tcamr. 

The cvrlurtlons Old not l ddrcmn cumulaclve Impacts that theme and the ocher 
major Wlllaalcttc Valley hydroclrctrlc projects nay have had on ~lldllle. 
WC b*lI*re th* cNtr”fllw drwlopent that han occurred along the wlllamectr 
Rlvcr’r floodplain bar 9lqnlflcantly reduced . vrrlrty of rlldllfr hsbltat9 
and related ICIOUICC.. In 0°C oplnlon, that dwalopmrnt and resultant 
rlldllf* loaacl would have been conlldwrbly lame rlthout the conrtruetlon 
and opratlo” of the l Corem9ntlon9d hydroelectrlo projoctr. AccoCdl”gly, 

Explanations or Modifications: 

No explanerlonr or report modIflcation9 necamrrry. 
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PNUCC Comments: JUL I',, 
- ----- --- 

_--.--- PNUCC -_ I--- 
PACIFIC NORTHWCST LJflLlllES CONFtRTNCE COMMllTLE 

My 19, 191) 

hlr. John 1~. Palcnrky - I’J 
Drrr~ctor, Drviwx of Fish and W~ldlrlc 
L\o~~rwville Power Administration 
1002 N.E. llolladay 
P.O. nox IGIl 
Portland, Oregon 97208- 3621 

Dear Mr. Palcnsky: 

Thrr letter compri$er the Pacrlic Nt,r tlwc%t IJtrlrtrr% Conlcrcwr c Corrrrrriltrr’, (I’NIJCC) 
revrew of the Wrldlrlc #and Wrldlilr Il.il~it.~t Lotr h\w-%~rr~crlt, prrl~arcrl by Oregon 
Departmenl ol Frrh and Wlldllle lor Dcxlrr I>am, Lookout Point Darn, and tlill,Creck Darn 
on the middle fork of the Wjllamc~tr Itrvrr, nrld Co~rl;,~, Darn or, the south lark of the 
McKenzie River. Our major techrural cornmrntr arc ou~lrrw below. 

1. The objectiver 01 the impart arre,vnrntc h.lvr not brrn ,t.lted. It ir not clear whether 
the authors rntrnded a general, overall irnprr t a%trswnent, or whrtlwr they were 
interested m specific rcwurcc c.rtr-~or~r.c wrh a( a habitat type or a %prvres. The 
prcwnt.~tron of the rrrultl werr11 100 rlrt.~~le~t an*1 5l~ccllir for a general a5wrrrnent, 
hut the rerowce rateRoricc lor a 5lwc1l1r: cvalu3tinn arc unclrar. The low5 appear, 
to be specter since the habrtat urrrts were cv.~lu.~tcd across cover typr*r lor each 
rlwcier. However, the dr%c\rcrron at the r onvrltlltiwj mertrrrfi on Jtrly I I sugp,e,ted 
th.~t, at least irl wrne c.l ,e\, the rr’wur( r catrcor y of rrltrr~~t vl.1, h.!hrt.tt. A, an 
rxamplr, the author% may h.lve wl1.1 wd to invr\tif,ale lr)(w% of 5lwr:rc) wch 81 
lxlrated wwdprckrr\, bald r,ry,lrs, ,\II~ yellow w.\rhlcr$. Or they rrbay have wlcctcd to 
mverfig.~tr Jortcr of old l;rowt11 lorcrt, b.rld r.r};lr%, arbd rertdin paswriner, a 
combination 01 ~pecre, r.rrr,;or IP( rrlrludmfi ,I ~wldrrlp, rrlvthod, and habitat 
categoric%. Although the r.arnr. ~~lwr:re~ .md ~-ICCII~I~ rr~tr*rra m.,y hc urrd II\ eithrr 
apprwch, the goal3 and ol~~cct1vv5 lrw ;t mrtrfl.atror\ 11l.m wet thr pl.w whir.h rrwlt, wrll 
rlrller rolwdvrnbly. It is irnlwrtant 10 dr~lt~ly ~,II.II\.III~I oblrctrvr~.~t Ihc outwt since 
rnrtr.\t~rlf, thr Io\5a~wswrrcr~t~ w*vltl~~nrt Irr\l iflrr~t~ly~r~f, ol~lvr thvv% rn.\y produc’r crxtly 
.11x1 tmrwt’rr%.try ~nlorm~~~or~, rrl:ly 1.111 10 prw111~ I* rcrluirr#l irrlorrrl.~troo, and could 
lead to a lack 01 underrt.m+; .wl < orttrrwrty IJCIWV?II rr\tc*restr*d partrel, throup,h 
prrvwwl chan~rr, and over long, tvr II) l~rojcctc. 1 )w pntv~~tr.~lly hifill cost 01 wildhle 
pro&ram% make the rrquirernrnt ol clearly docurncrltrd oblrr’tivrs especially crucial. 

2. The autlwr% ~r\rrt d tcr~rrric~~rv I .~Il*.rl ib ‘lrr~orl~lrr~rlll 11.11,~t.tt I’V.I~U~IIOII I’rorrdr~re (Ilf:P) 
and prewr~trcl Owir rr*\trl~r ill trrrvt\ of ll.11~11~11 OIIII\ (IllI). IlI:I’ ir a lwhlirhed 
procrdurc ard lrloc~,!,,‘.ltI~,,~\ (,I 1111% ,111,t CIIII,.. \II<IIIIII ) v prrr iwly irlrrrtrlrcd and 
d~~u~ncntr~d. l’hr v.lldty ol IWW .m.l ,111r.r t-11 .I~,~.IIIII~IIOII~ ~lwrl~l hc rlrrc wrrd. For 
rr*lrrll~lr, 011(1 of 1hc ,nodll,ratl4>nc I,, 1hrrc ,V,)O, Ii 1; d h.vkw.rrd projection 01 
I,.i;rlrrw < w\<l~tror~r I,<,,,, a *‘J,,!,,,(.” ,.,r,,,vt yv ,,r. II, 4 11w.lI I11:1’, rrwnl: aerial photor, 
OIIC f,rullnil I,lllll~. Il.lwl,rIC h.,1,, ,.I, I *>,1cll,,l,r, c .I’. ., ?r.\r~cl.~rd lvrowd,,,,~. Acvr;~l photo5, 
1.11.11 Inlr.lrl.rl l,11111,1~., .,rv <>I 1111111~~11 V.lllV. ~lrhlull 1111\ “l‘,‘. ~‘UtUlV ~“UJ”“t”“‘% ,:4l-, 

*II\0 hr. vrrlllwl by lll”rlltor ,r,,: #~<lll,lltlw, ‘3 altw tt>r* ,rrl,‘“ct. Thr bxkward prnjrc tron 

Explanations or Modifications: 

Ob.J@?r:tiVfl!i of the Impact ale.oOlment8 8r-e stated in the 

Introduction. 

Tho mothod used was B habitat-based aseasement, ualng target 

species to aveluets habItat. Sas Sections 111.0. and 1II.E. 

llbjoctives of the impact os8eaament8 pro etatad in the 

Introduction. Objectives of mitlgetlon plans ~111 be ateted 

early In the plennlng process. 

The procedure used ~8s not “celled B ‘modlflad’ Hebltat 

Cvnluotion Procedure IHEPI.” The procedure wan beasd on HEP, 

other studier. and dlscuesions with vsrlous egancy personnel, 

Including USFWS. See Section 1II.E. 

I:ovor type mops of recent habitat conditions were ground 

truthed. See Section III El . . 



I'NUCC Coliumn~t~ (con t . ) : __ 
41,. ltt1111 R. l’.~lwr\ky 
July 2’). I’M) 
l’.tgr 2 

t ,111 ,I,-“~‘, h#. gr,rwd tr~llllr~l. 0, 1111h1.~1 111 .i”Y w.ty 111 ,N,.‘,,,C )>0)~111.1110,1 ,*,,I,IIJ,Cs. 
Itrrllll*r prol~lrlll, .i, I\#’ 111 l,\llly, Ill~.l~lr I( .\I pllL>1~1\. rb II~:I’ (,rol f~htl~ .,5tII111~~ the 
prt,,rc I ,IlC 15 CVLll~1.l Ied 111111t~r ~*.IVt~l .l~l-” ILlbl 1.11 l~wl,llllml’.. Illforrrl.ltl~,rl 1,o:ll Jl~,ldI 
l~l~or~~~ wall vary .lc,~0rcllrl~ I0 [hr [,,,lr of ye.,, of Ilw ll,~l~t arl~l lorll;-tcrrrl rli,,l.itic 
c’yclc,. Thr lo>\ .,\\,*,I,~c,,II do not IIIOI, .,I,. tl~t rhrw v.~r~.tl,l,., VP,,. [.&kc,1 ,,,[,I 
.I<‘, <,1,111. Tlwrrl~~rr, thr b.11 kw.11 cl pro,rc t~<m .~tlrls .~0,1111o,~,~1 urwer~l~~ble 
,,ou,,,pt,onc 111.11 r,,.,y lrrr~rt the prw I.I!IJ,~ .md tlw,l,l~t I,,: st.,tr,l .I,I,I ,Il$,.ur;cd. 

3. The 1IJhl1.l1 Swt.lfllllly IrKlf*r ,,l11,!1~1\ 111 d 111.1’ ~,r,* tfw mo\t ‘ tw~tr~‘wrw.~l and 
Ilrl,‘L”tJr1t prt 01 IllC 1”“‘ 1~dllIr. ll1r Irllrlk~l,, I,, ‘I rdllrlg < rllcrlll*a U\l.d 111 IhI\ ~tlldy 
.irr rwt SIC\< ribcd 1,) there: rrpo, I\. A ,,~txkl ,,j.iy brrllhcr qu.~l~f,~t~ve or qu,~,,fit.~[tve, 
t,ttt ,I mint hr documrntcd and II r,lu’.l 111, lwlr ,I, ,,,t,< II vcr~l~r~.~[~or, end ,r\,,ng as 
po~~rblc. htwlt~lr ,,u,%! he rrp~ut.~hl,~ IS) IM r rrtlrhlr. A ,,~.~,gl!l (I[ ,~,o, rll rrl,,.~tab,l,cy 
,hould b,. ~xov,de<l. I.lk,*w,r<*. the rarnphrq ,lr\tgrl .1,1x1 tc.chni,~w, \,rr,l ,<, growd ,,,,,h 

tlw .wri.ll photoc .,,,d ~laply [hr rr1~~111~1~. mw.[ he r1t.u rrlrrd. ‘i.~,r~~~lc ULCI ,hot,ld be 
II,‘ lulled. The s~rnplrn~ pro~~rdurr ,uu\[ alw prwh,~ e rcpe~[.~bl,* rrw~lts withrn a 
St.ltrd mrrgl” of error ard 1hr dr\l~,I Inu~t c~ll~lacto,lly reflect hJbll.l1 co,\cllllorl,. A 
5pec1ltc prohlcrn [hat arises 10 thew II)\\ JIIC~S~~CII~I II lhr Irr~quent rcwlt that more 
.,,:re> of “uI,.~l lh~hrl~tt” (“llllr”) [lun 01 .~rt~,,rl habrtat I, cl~rrrlrd to have heen Io\t. 
The authors we,,, to he inJ~c.~t~r~~ 111.11 d~lfrrrnt zo,,e~ of h.lblt.rt verc v.\,,at,ly 
urrpxted by the hydrq>owrr portrul~ o( the pr<,l,‘ct \ur:h tlut w,,,c .IC,CI WE,= “lo,t” 
whrlc other, were “~lterecl.” This COUI~ be d ~onlr~v~.,~dl clr\,,,~ h!tI it cannot be 
cvJluated since [he I151 models, or rrlrng criterrr, and ~amplrng pro,.edurer are not 
rlcrcrrbed. 

rr. HtiP 15 hawd on certain asrumpt~w~ iwludmg [he ~~~wnpt~o,~ that HSI correletes 
Irnr~ly with carryirlg capa,.,ty. II I5 3193 ~~sulncd lh.11 c;l,,y,,lg c.tp.lcity 8s lull w 
that h.~hit.~l is Irrniting. A pro~e,~t,w~ of the W~ll.~,r~r~te ILI%I~ Io>r r~xwr~e,~[s to 
popul~l~on rnrrnhrr~ would grve d,\ ~~II,,IJ~C of a dechw irl ,pec,rs ,ur h ,,s elk, deer, 
bcavr,, .Md ollw,, .urd a” ,nCre~,,* ,r,, for exarnplc, the b.lld c.~,;lc.. Artu.~l ~,o(,ul~[,o,, 
trcwlr dl,r,ng the’ l3>fl$ ard 1960~ whw tlw prolrctr c.l,,,e or, 1,rw IIUIIC.IIC [he rcverle, 
tlwr, elk, braver, wd wrw olhrrs rncrcrred or ma~r~tarnrd p~~p~l~r,~,~~, .wd bald 
c~gles decrc.atcd III the W,llarne~Ie V~lleyl/ It al~lwa,~ the l{CP as~~,,,pI,on, are 
mval~d m this c’ase. tlatut~I replacement cannot be supported if there are no 
documented w1ldl11c lorrer PS d rerulI 01 the projects. 

5. WC are conscribed about how the “1o~wP in Ihr impact ~~~c~w,e,~t~ relate IO [he I.wd 

rrwugemerlt arId wildlrle agcncie>’ e~t.~blished goals ,wcl objcctivel lor wilatllle in the 
Willamctte LJrCr,. WilL~metIe N~twrul Forest, the ,,,.!lo, I.wd mcrcu~c, 11, the ared o 
lhcte projects, will br iwluding t.lr~;~*tr for many *,ux,*c in their ro,ccI Pl~nz 

W~lril~le goals urulrr 1Iw Cowlcil’, l,rol:raa,,~ mu>1 be co,lristc,lI w,Il, [hc rorert Service 
lJ,gCtS and Otlwr e~,,tq >Iillc’ ~ml I1.drr.11 progrdmr. [;or CI~~II~~IIC, lhr prc~crrt 
rn.~,l.ll;c,“e,lt stratcy,lrr of IllC O,crp,on I)cl’.1,[rrlrrl[ of Fl>h rl,l,J Wll,Jl,lC s,,gge,I [I,~([ 

Witlarnette I\aCn game populalionr arc healthy r.llhcr thdn drl~re~tcri. 

----- - 

.!~I’acif,c N~tlwc*~t River DJwrlr Corr,ru,~riorr (1967) \V,ll~~,r~ellc~ I\asin Comprchcnslve 
Study of W.rtr-r and Rrl.~~,~,l Land Rcsot,,~~~~\, App. D I:i,h drld Wrldlrl,.. 

d~W,ll~,“clte N~l,o,r~.~l I’orerI dralt Forfrt I’l.rn 1) due by the end ol I-‘,,,.,I yea, lye>. 

Explanations or Modifications (cont.): 

Nu atlrmpt ~89 mndc to link habitat conditions to on-site 

populat10n eotlnotas. 

(:ovcr types ldontlfied from acriB photos will not vary from 

yr,*r to year. howcvnr, wIldlrFo populat:on size ~111. bus 

!;ummciry. :;rrt1on v. for discussion of populotlon earlmetes and 

tliltllt.at cor~oltions. 

Ccl! !it:ctron 1II.C. for dlscuselon of rotinq crtterle. Target 

species roting critsrle worksheets ark avaIlable from OOFW. 

I-or somo species. the loss of‘ W’s erceedcd the direct 108s of 

acres of habitat. This ~8s o result of the lose of ecrsegs 

plus the degradation in the quality of the remaining hsbltet. 

Population trends for the Willemetts Valley do not ncces~~rlly 

reflect conditions Rt the project alto. See Summary, 

Section V.. for dlscussion. 

Objectives will be idcntlfiod early In the mitlgatlon 

planning process. 1111 appropriets RQe,,CieS Will be Invltsd 

LO partlclpste in the development of these objectivea. 
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